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I. Background and Rationale 
A. Background 
O;t-Ni Ct-.'l"fRE ~ 
Mathematics curriculum reform in Atlantic Canada is shaped by a vision which fosters the Cv,;: O\..~ of 
mathematically literate students who can extend and apply their learning and who are effective participants in 
an increasingly technological society. Curriculum reform has been motivated by a desire to ensure that 
students in Atlantic Canada benefit from world-class curriculum and instruction in mathematics as a signifi-
cant part of their public school learning experience. 
The Foundation for the Atlantic Canada Mathematics Curriculum firmly establishes the Curriculum and Evaluation 
Standards for School Mathematics of the National Council of Teachers of Mathematics (NC1M) as a guiding 
beacon for pursuing this vision, embracing the principles of students learning to value and become active 
"doers" of mathematics and advocating a curriculum focussing on the unifying ideas of mathematical prob-
lem solving, communication, reasoning and connections. The foundation document establishes a framework 
for the development of detailed grade level documents describing mathematics curriculum and guiding 
instruction. 
Mathematics curriculum development has taken place under the auspices of the Atlantic Provinces Education 
Foundation (APEF), an organization sponsored and managed by the governments of the four Atlantic Prov-
inces. APEF has brought together teachers with Department of Education officials to cooperatively plan and 
execute the development of curricula in mathematics, science, and English language arts. Each of these 
curriculum efforts has been aimed at producing a program that would ultimately support the Essential 
Graduation Learnings (EGLs), also developed regionally. (The essential graduation learnings, and the contri-
bution of the mathematics curriculum to their achievement, are presented in the "Outcomes" section of the 
mathematics foundation document.) 
B. Rationale 
The Foundation for the Atlantic Canada Mathematics Curriculum provides an overview of the philosophy and 
goals of the public school mathematics curriculum, presenting· broad curriculum outcomes and addressing a 
variety of issues with respect to the learning and teaching of mathematics. This curriculum guide is one of 
several which provide greater specificity and clarity for the classroom teacher. The Foundation for the Atlantic 
Canada Mathematics Curriculum describes the mathematics curriculum in terms of a series of outcomes -
general curriculum outcomes (GCOs) which relate to subject strands and key-stage curriculum outcomes; 
(KSCOs) which articulate the GCOs further for the end of grades 3, 6, 9 and 12. This guide builds on the 
structure introduced in the foundation document by relating specific curriculum outcomes to each KSCO at 
each grade level. 
This entry to Grade 6 mathematics guide is based upon several key assumptions or beliefs about mathematics 
learning which have grown out of research and practice. These beliefs include: i) mathematics learning is an 
active and constructive process; ii) learners are individuals who bring a wide range of prior knowledge and 
experiences, and who learn via various styles and at different rates; iii) learning is most likely when placed in 
meaningful contexts and in an environment that supports exploration, risk-taking and critical thinking and 
nurtures positive attitudes and sustained effort; and iv) learning is most effective when standards of expecta-
tion are made clear and assessment and feedback are on-going. 
II. Program Design and Components 
A. Program Organization 
As indicated previously, the mathematics curriculum is designed to support the Atlantic Canada Essential 
Graduation Learnings (EGLs). The cUrriculum is designed to make a significant contribution towards stu-
dents meeting each of the six EGLs, with the communication and problem solving EGLs relating particularly 
well with the curriculum's unifying ideas. (See the "Outcomes" section of the Foundation for the Atlantic 
Canada Mathematics Curriculum.) The foundation document then goes on to present student outcomes at key 
stages of the student's public school experience. 
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This curriculum guide presents specific curriculum outcomes at individual grade levels. These outcomes 
represent the step-by-step means by which students work toward accomplishing the key-stage curriculum 
outcomes, the general curriculum outcomes and, ultimately, the essential graduation learnings. 
It is important to emphasize that the presentation of the specific curriculum outcomes at each grade level 
follows the outcome structure established in the Foundation for the Atlantic Canada Mathematics Curriculum and 
does not represent a natural teaching sequence. While some outcomes will of necessity need to be addressed 
before others, a great deal of flexibility exists as to the structuring of the program. It is expected that teachers 
will make individual decisions as to what sequence of topics/ outcomes will best suit their classes. 
Decisions on sequencing will depend on a number of factors. Not least of these will be the nature and interests 
of the students themselves. For instance, what might serve well as a "kickoff" topic for one group of students 
might be less effective in that role with another group. Another consideration with respect to sequencing will 
be coordinating the mathematics program with other aspects of the students' school experience. Examples 
might include studying aspects of measurement in connection with appropriate topics in science, data man-
agement with a social studies issue, an aspect of geometry with some physical education unit, etc. As well, 
sequencing could be influenced by such other factors as a major event in the community, an election, etc. 
B. Themes, Big Ideas and Concepts 
The NCTM Curriculum and Evaluation Standards establish mathematical problem solving, communication, 
reasoning and connections as central elements of the mathematics curriculum. The Foundation for the Atlantic 
Canada Mathematics Curriculum (see pp. 7-11) further emphasizes these unifying ideas and presents them as 
being integral to all aspects of the curriculum. Indeed, while the general curriculum outcomes are organized 
around content strands, every opportunity has been ta.ken to infuse the key-stage curriculum outcomes with 
one or more of the unifying ideas. 
These unifying concepts serve to link the content to methodology. They make it clear that mathematics is to be 
taught in a problem solving mode, that classroom activities and student assignments must be structured so as 
to provide opportunities for students to communicate mathematically, that via teacher encouragement and 
questioning students must explain and clarify their mathematical reasoning, and that the mathematics with 
which students are involved on any given day must be connected to other mathematics, other disciplines and/ 
or the world around them. 
C. ·Leaming and Teaching Mathematics 
The mathematics curriculum's unifying ideas suggest quite clearly that the mathematics classroom needs to be 
one in which students are actively engaged each day in the doing of mathematics. No longer is it sufficient or 
proper to view mathematics as a set of concepts and algorithms for the teacher to transmit to students. Instead 
students must come to see mathematics as a vibrant and useful tool for helping them understand their world, 
and as a discipline which lends itself to multiple strategies, student innovation, and, quite often, multiple 
solutions. (See the "Contexts for Leaming and Teaching Mathematics" section of the foundation document.) 
The learning environment will be one in which students and teacher make regular use of manipulative 
materials, technology and actively participate in discourse, conjecture, verify reasoning, and share solutions. 
This environment will be one in which respect is given to all ideas and in which reasoning and sense-making 
are valued above "getting the right answer". Students will have access to a variety of learning resources, will 
balance the acquisition of procedural skills with attaining conceptual understanding, will estimate routinely to 
verify the reasonableness of their work, and will engage in homework as a useful extension of their classroom experi-
ences. 
D. Adapting to the Needs of All Learners 
The Foundation for the Atlantic Canada ·Mathematics Curriculum stresses the need to deal successfully with a wide 
variety of equity and diversity issues. Not only must teachers be aware of, and adapt instruction to account 
for, differences in student readiness as they enter the public school and as they progress, but they must also 
remain aware of avoiding gender and cultural biases in their teaching. Ideally, every student should find his/ 
her learning opportunities maximized in the mathematics classroom. 
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The reality of individual student differences must not be ignored when making instructional decisions. While 
this curriculum guide presents specific curriculum outcomes for each grade level, it must be acknowledged 
that all students will not progress at the same pace and will not be equally positioned with respect to attain-
ing any given outcome at any given time. The specific curriculum outcomes represent, at best, a reasonable 
framework for assisting students to ultimately achieve the key-stage and general curriculum outcomes. 
E. Support Resources 
This curriculum guide represenu the central resource for the teacher of mathematics at each grade level of the 
entry t~ Grade 6 schooling experience. Other resources are ancillary to it. This guide should serve as the focal 
point for all daily, unit, and yearly planning, as well as a reference point to determine the extent to which the 
instructional outcomes have been met. 
Nevertheless other resources will be significant in the mathematics classroom. Textual and other print re-
sources will be significant to the extent to which they support the curriculum goals. Professional resources 
will need to be available to teachers as they seek to broaden their instructional and mathematical skills. As 
well, manipulative materials and appropriate access to technological resources need to be at hand. 
III. Cuniculum Outcomes 
The following pages detail curriculum outcomes. The material is divided by grade level and each two-page 
spread is dedicated to a small number (often one) of curriculum outcomes. As indicated earlier the order of 
presentation in no way assumes or prescribes a preferred order of presentation in the classroom, but simply 
lays out the specific curriculum outcomes in relation to the overarching GCOs and KSCOs of the mathematics 
foundation document. 
This guide presents the mathematics curriculum by grade level so that a teacher may readily view the scope 
of the outcomes which students are expected to meet during that year. Teachers are encouraged, however, to 
examine what comes before and what follows after to better understand how the students' learnings at a 
particulai: grade level are part of a bigger picture of concept and skill development. Given that the specific 
curriculum outcomes at each grade level are related to the key-stage curriculum outcome framework, it is 
relatively easy to access a given KSCO at the previous grade and/ or the next one to see how the development 
of a particular mathematical ideas is taking place. 
Within a grade level the specific curriculum outcomes are presented on individual two-page spre~ds. At the 
top of each page the overarching GCO is presented, with the appropriate KSCO and specific curriculum 
outcome(s) displayed in the lefthand column of the display. The second column of the layout is entitled 
"Elaboration - Instructional Strategies/Suggestions" and provides a clarification of the specific curriculum 
outcome(s), as well as some suggestions of possible strategies/ activities which might be used to achieve the 
outcome(s). While the strategies/suggestions presented are not intended to be rigidly applied, they will help 
to further clarify the specific curriculum outcome(s) and to illustrate ways to work toward the outcome(s) 
while maintaining an emphasis on problem solving, communications, reasoning and connections. 
The third column of the two-page spread, "Sample Assessment Items/Strategies", is perhaps more than the 
name implies. While the items might in fact be used for assessment purposes, they should also serve to 
further clarify the specific curriculum outcome(s). As well they again regularly incorporate one or more of 
the four unifying ideas of the curriculum. These sample items are intended to examples only, and teachers 
will want to tailor items to meet the needs and interests of the students in their classrooms. The final column 
of each display is entitled 11Resources" and will over time become a collection of useful references to resources 
which are particularly valuable with respect to achieving the outcome(s) given. 
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Iv. Assessment and Evaluation 
A. Assessing Student Leaming 
Assessment and evaluation are integral to learning and teaching. On-going assessment and evaluation not 
only are critical with respect to clarifying student achievement and thereby motivating student performance, 
but also for providing a basis upon which teachers may make meaningful instructional decisions. (See 
"Assessment.and Evaluating Student Leaming" in the Foundation for the Atlantic Canada Mathematics Curricu-
lum.) 
Characteristics of good student assessment would include i) the use of a wide variety of assessment strate-
gies and tools, ii) aligning assessment strategies and tools with the curriculum and instructional techniques 
and iii) ensuring fairness both in application and scoring. The Principles for Fair Student Assessment Practices 
for Education in Canada elaborate good assessment practice and serve as a guide with respect to student 
assessment for the mathematics foundation document. 
B. Program Assessment 
Program assessment will serve to provide information to educators as to the relative success of the math-
ematics curriculum and its implementation. It will address such questions as: Are students meeting the 
curriculum outcomes? Is the curriculum being equitably applied across the region? Does the curriculum 
reflect a proper balance between procedural knowledge and conceptual understanding? Is technology 





GCO A: Students will demonstrate number sense and apply number theory concepts. 
KSCO i) By the end of grade 
three students will be expected 
to construct and communicate 
number meanings, and explore 
and apply estimation strate-
gies, with respect to whole 
numbers. 
By the end of grade one 
students will be expected to 
•compare two sets for size 
in a variety of ways 
•create equivalent sets 
•create sets which differ by 
small amounts 
Elaboration - Instructional Strategies/Suggestions 
•Students should compare the size of sets in many different contexts. 
Include both situations in which: 
- the sizes of the sets are the same 
- the sizes of the sets differ. 
This will lead to exploring number relationships such as 'one more than', 
'one less than', 'two more than', etc. 
Ensure that sometimes: 
- the two sets are lined up side by side and the students pair the items 
- two sets are grouped in clusters and the student needs to move the items 
to match them one-to-one. 
It is desirable, at times, that the items in the sets go together (left gloves/ 
right gloves), and that other times the items are unrelated. 
You might ask children to sort a collection of buttons by various criteria 
(number of holes, size, shape, texture, colour, etc.) and compare the size 
of the sets. 
•Students should be able to create a set equal in number to a given set by 
matching one-to-one. 
Include situations in which students need to: 
- add items to one set 
- take items away from one set 
Invite students to make up story problems to solve. 
For example: If the tooth fairy gives me a quarter for each tooth, and I 
have 4 quarters so far, how many teeth have I lost? 
Invite students to create their own "dot" stories. 
For example: 
(The dots inside the circle are seats on a bus and the dots outside the 
circle are children.) 
The story might be: There are just enough children to fill the seats. 
•Students should be able to create a set which is 
- one more than a given set 
- one less than a given set 
- etc. 
Grade One 1 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
Sample Assessment Items/Strategies 
Perfonnance 
t/ Ask the student to compare the number of letters in his/her first name 
to the number in his/her last name to see which has the most. 
t/ Divide a group into teams unequal in number. Ask the student to "fix" 
the teams so that they are fair. 
t/ Put out a set of 10 photos, each of which includes a person or people. 
Ask the student to sort the photos into two groups and decide which 
group has more photos. 
t/ Show the students several right-hand prints and a smaller number of 
left ones. Ask them to dip their hands in paint and end up with as many 
left-hand prints as right-hand prints. 
Interview 
t/ Ask the student how he/she could find out if more people like or 
dislike peanut butter. 
t/ Line up 7 boys and 3 girls. Ask the student what must be changed to 
make the number of girls equal to the number of boys. 
t/ Model 3 red counters and 2 blue in one group and 3 blue and 2 red in 
another, as shown: RRR BBB 
BB RR 
t/ Ask: How do you know that there are the same number in both 
groups? 
t/ Ask: When might you see more adults than children? Why? 
Presentation 
t/ Have students, working in groups of 4, write down their favourite 
names (not their own). Ask them which name has the most letters. Have 
them share their findings with another group. 
Grade One 2 
Resources 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
I<SCO i) By the end of grade 
three students will be expected 
to construct and communicate 
number meanings, and explore 
and apply estimation strategies, 
with respect· to whole numbers. 
By the end of grade one 
students will be expected to 
• count in a variety of ways 
• sort sets based on numbers 
Elaboration - Instructional Strategies/Suggestions 
•Students should be encouraged to count items in natural situations that 
arise in the classroom. They also shouldcontinue to practise rote counting. 
Include situations which require: 
-counting forwards and backwards 
-counting on by ones from a number 
-skip counting (e.g., 2, 4, 6, 8, ..... . 
1, 3, 5, 7, ...... ) 
Ask students to count items which occur naturally in two (e.g., shoes, 
hands, eyes, etc.) 
Invite students to sing songs and recite poems which involve counting 
backwards and forwards. For example: 
-Ten In A Bed 
-One, Two, Buckle My Shoe 
-This Old Man, etc. 
Use literature such as The Wonderful Pigs Of Jillian Jiggs by Phoebe 
Gilman. Ask a student to show various ways to count the pigs. 
Invite students to use calculators to count. For example, as some stu-
dents place cookies into a bag and count aloud, others may repeatedly 
add one on calculators to keep track electronically. 
•To demonstrate an understanding of the concept of number (e.g., "3"), 
students must be able to distinguish sets which have three items from those 
which do not. 
They should be presented with situations similar to the following: 
and asked why they think the sets are grouped as they are. 
Include situations in which sets have the same number but differ in the 
amount of physical space they cover. 
Have students look around the room to find all the sets containing a 
given number of items. For example: Find all the sets which contain 
exactly 2 items. 
Grade One 3 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
Sample Assessment Items/Strategies 
Performance 
t/ Ask the student to count backwards starting at 8. 
t/ Show three sets with 6 items e~ch and one set with 4 items. Ask a 
student which set does not belong and how he I she could make it 
belong. 
t/ Ask students to count a large number of items in a photo. Observe 
how they count. 
t/ Ask students to find a group of pictures, making sure that each picture 
shows the same amount. 
Paper and Pencil 
t/ Have students work in pairs and make a list (words or drawings) of 
all the things they can think of that come in twos. 
Interview 
t/ Ask the student: "If you count by twos, starting at 0, will you say 7?" 
t/ Show students a set of 3 small items, another set of 4 small items and a 
third set of 3 large items. Ask: "What set might not belong? Why?" 
Presentation 
t/ Ask students to work in pairs to decide if there are more items in the 
room that come in 3s or 4s. Have them share their findings with other 
groups. 
Grade One 4 
Resources 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
KSCO i) By the end of grade 
three students will be expected 
to construct and communicate 
number meanings, and explore 
and apply estimation strate-
gies, with respect to whole 
numbers. 
By the end of grade one 
students will be expected to 
• match quantities with 
numerals 
• count beyond 10 in a 
variety of ways 
Elaboration - Instructional Strategies/Suggestions 
•Students need to both: 
- create or collect sets, given a numeral 
- assign numerals to sets 
Some students will need additional practice recording numerals. Tactile 
experiences such as tracing numerals and copying them may be useful. 
-
Provide a large cutout or drawing of a numeral (e.g., 5). 
Invite children to create a collage of sets representing that 
numeral by gluing on pictures or drawings. 
•Students should experience a wide variety of situations which require 
counting beyond 10. Include: 
- skip counting by 2s, Ss, 10s (starting from 0, as well as from other num-
bers). 
- counting on from a given number 
- counting back from a given number 
Include, as well, situations in which the children might create subgroups (of 
2, 5, 10, etc.) to count larger groups. 
Example: packs of 10 pencils 
• t t t t t • • t • • • & • • • t t • • 
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Ask students to use the repeat function on the calculator to skip count to 
a target number. For example: If you start at 0 and want to end on 40, 
by which number(s) could you skip-count? What if you started at a 
different point? What if you wanted to end at a different point? 
Grade One 5 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
Sample Assessment Items/Strategies 
Performance 
~ Use attribute blo'Cks. Ask a student to make sets of: 
8 different shapes 
4 blue triangles 
5 yellow shapes, etc. 
~ Provide several sets of varying quantities and a set of numeral cards. 
Ask the student to match the appropriate cards with the sets. 
~ Show two dimes and several pennies. Ask a student to show different 
ways to count how much money there is altogether. 
Interview 
~Ask the student to tell 3 things about the number 3. 
~ Present 4 items to the student. Ask how many there would be if there 
were 2 more and ask how he/ she found the answer. 
~ Show 32 scattered objects and then another 32 objects grouped into 3 
groups of ten and two. Ask the child how the amounts compare. Ask 
which is easier to count and why. 
~ Ask the student to begin counting at 13 and stop at 25. 
~Tell the student: I counted from 10 to 50 and only said 5 numbers. 
What do you think I said? 
~ Show students a number of pairs of mittens and ask them to count 
them. 






Grade One 6 
Resources 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
KSCO ii) By the end of grade 
three students will be expected to 
concretely explore commonly 
used fractions and decimals in 
meaningful situations. 
By the end of grade one 
students will be expected to : 
•explore the concept of 1/2 in 
situations involving parts of a 
whole 
Elaboration -Instructional Strategies/Suggestions 
•Fractions are the first place in children's experiences where a number 
represents something other than a count. Students should have many and 
varied opportunities to explore the idea of one half in meaningful situa-
.tions. 
It is important that students understand the "sharing fairly" concept of 
one half in which common objects are used (e.g., sharing a popsicle, a 
cookie, an apple, etc.). 
The "part of a whole" meaning can be extended to the "part of a set" 
meaning in certain situations: e.g., when sharing a pizza that has been cut 
into 6 pieces, children can see that one half also means 3 of those 6 pieces. 
The writing of symbols should be delayed until the concept has been 
thoroughly explored. 
Invite pairs of students to make square construction paper pizzas and 
"cut" them into various numbers of pieces. Ask them to determine how 
many pieces each of them would get if they shared the pizza fairly and to 
present their findings to the class. 
Grade One 7 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
Sample Assessment Items/Strategies 
Performance 
t/ Ask students to show half of a group of figurines. 
t/ Ask students how split apart a symmetric building made of 
multilink cubes to show halves. 
Interview 
t/ Ask why it doesn't make sense to say "the bigger half". 
t/ Ask when you might hear someone talk about half. 
Grade One 8 
Resources 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
KSCO iii) and iv) By the end 
of grade three students will be 
expected to read and write 
whole numbers and demon-
strate an understanding of 
place value· (to four places) 
and order whole numbers and 
represent them in multiple 
ways. 
By the end of grade one 
students will be expected to 
• order numbers and use 
ordinal language 
• model numbers grouped 
in tens and ones 
Elaboration - Instructional Strategies/Suggestions 
•Students should: 
- use ordinal numbers to identify position (For example: Which is 3rd?) 
- relate ordinal words and symbols (For example: third with 3rd) 
D.600 
Students should recognize the relative aspect of ordinals. In the above 
diagram for example, the triangle is second if we count from the left, but 
third if we count from the right. 
Have students investigate problem-solving situations as they arise. 
For example: The students are standing in a line. Ask who is eighth. 
OR 
Ten children are standing in a line. Ask, "If __ is fifth in line, where did I 
start counting?" 
Invite children to use two-coloured counters to create a pattern such as: @@oo@@oo ••• 
-Ask them to predict what colour a particular one will be (e.g., the 10th). 
-Ask them to make a pattern in which every (4th, 5th, etc.) counter will 
be yellow. 
•Students should generally use a proportional model to model numbers 
greater than 10. Proportional models are ones in which the size of the item 
gives a sense of the number it represents (i.e., the item representing ten is 
ten times as large as the one representing one. Examples are bundles of 
popsicle sticks and units, base ten material, links of 10 cubes and units. 
They might also: 
- use a money model involving dimes and pennies 
- record numbers from an existing model 
Example: : : : 
" • " DD • • • 
• • • 
• • • 
" " • •
• DD • 
• • • 
• • • 
• II • 
34 
Invite students to play "Race For A Dol-
lar". They take turns rolling a die and 
taking that number of pennies each time. 
Every 10 pennies must be traded for a 
dime. When a player reaches a dollar, the 
game is over. Players can record each 
throw as shown: 









GCO A: Students will demonstrate number sense and apply number theory concepts. 
Sample Assessment Items/Strategies 
Performance 
t/ Ask a child to place a set of farm animals in a line by following 
directions given on cards. For example: 
t/ Show a sequence of pattern blocks. Describe one of the blocks and 
ask the student to identify its position. 
t/ Ask students to use counters to create a pattern in which the amount 
in the 4th spot is less than the amount in the 3rd spot. 
t/ Ask the child to model 45 using base ten blocks. Ask what number 
is modelled if one stick is taken away. Ask what happens if one small 
cube is added. 
t/ Provide base ten material and ask a student to show the number of 
children in the class. 
Interview 
t/ Ask: What is the third thing you do on arrival at school? 
t/ Ask: There are 8 people standing in line. You are counting this way: 
1st, 2nd, 3rd, .... What will you say last? 
Grade One 10 
Resources 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
KSCO iii) and iv) By the end 
of grade three students will be 
expected to read and write 
whole numbers and demon-
strate an understanding of 
place value (to four places) and 
order whole numbers and 
represent them in multiple 
ways. 
By the end of grade one 
students will be expected to 
• compare 2-digit numbers 
for size 
Elaboration - Instructional Strategies/Suggestions 
•It is not enough for students to know only the "rule" when comparing 2 
numbers for size. They also must be able to tell why one number is greater 
than the other. For example: 31 > 12 since 12 is less than 2 tens and 31 is 
greater than 3 tens 
Include situations in which: 
- a concrete model is used (e.g., dimes and pennies or base ten blocks); 
- numbers are located on a hundred chart. 
Students should recognize: 
- that every 2-digit number is greater than every 1-digit number 
- that to compare 2-digit numbers, the tens is the most vital element of the 
number 
- when the units digit is important in comparing numbers (e.g., 32 vs 34). 
Provide cards with 2-digit numbers, such as: 
~ ~ (!!) ~-·· 
Pairs select a card and model the number with centimetre cubes by 
grouping in tens and ones. After counting to verify, cubes are joined 
together, and a piece of string is cut of equal length. The numbers can 
then be compared for size by comparing the lengths of strings. 
Grade One 11 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
Sample Assessment Items/Strategies 
Performance 
t/ Ask a student to use a model to show why 42 > 29. 
t/ Provide 9 base ten rods and 9. unit cubes. Have the student create two 
different amounts each using exactly 5 of the objects provided. Ask: 
Which amount is greater than the other? How is it possible to use the 
same number of objects, but still have one greater than the other? 
Paper and Pencil 
t/ Provide a "flyer" in which prices are under a dollar. Ask the student 
to circle the item that costs the most (the least, more than 50 cents, etc.). 
Interview 
VU sing a hundred chart ask a student to explain the relative positions of 
the numbers 36 and 52. 
t/ Show students a paper on which the units digits of two numbers are 
smudged. For example: '1 iJ 
. 3 v 4 
Ask the student: "Can you still tell which number is greater? Why?" 
Presentation 
t/ Have pairs of students discuss when they might want to compare the 
sizes of two numbers and present their ideas to the class. 
Grade One 12 
Resources 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
KSCO i) By the end of grade 
three students will be expected 
to demonstrate an understand-
ing of the connection between 
relevant, concrete experiences 
and the mathematical language 
and symbolism of the four basic 
operations. 
By the end of grade one 
students will be expected to 
•recognize that addition 
involves the joining of two 
groups 
•use models to represent the 
three different meanings for 
subtraction 
Elaboration- Instructional Strategies/Suggestions 
•Students need extensive experience investigating situations in which 
adding is required using physical materials. They also need experience 
interpreting how addition situations are portrayed in print. Be sure to 
include the following types of situations: 
Dactive situations - actual physical joining of the sets 
(e.g., I had 3 marbles and I won 3 more. How many do I have now?) 
Ostatic situations - implied joining of the sets 
(e.g., There are 4 boys and 2 girls. How many are there altogether?) 
•Students must experience situations involving all 3 meanings of subtrac-
tion: 
Dtaking away - items are literally removed from a set. 
(e.g., I had 6 marbles. I lost 2. How many do I have now?) 
Ocomparing - two sets of items are compared to determine how many 
more are in one than the other. (e.g., I have 6 marbles. You have 2. How 
many more do I have?) 
(Note that the take away and comparison meanings may be related by 
realizing that comparing 2 to 6 is equivalent to taking the 2 that match 
away from the larger set's 6.) 
Dadding on - we want to know how many more are needed. 
(e.g., I need 6 marbles. I have 2. How many more do I need?) 
(Note that the comparing and adding on meanings may be related by 
realizing that taking the 2 that match away from the larger set's 6 tells how 
many more are needed.) 
Use everyday situations as they arise to explore addition and subtraction 
meanings. For example: 
D If only 6 people are allowed at the sand table, how many more can 
join the group already there? 
D Which team/ group has more people? How many more? 
0 If there are 4 boys and 3 girls in line, how many children are there 
altogether? 
Grade One 13 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
Sample Assessment Items/Strategies 
Performance 
tl'Choose a book which tells about an addition or subtraction situa-
tion and ask the student to model the situation with counters as you 
read the book. 
ti' Ask the student to tell a "comparing" story using the expression 8-
5. 
V'Place a large number line on the floor, positioning a child on the 8. 
Ask: Where would you be if you jumped 4 spaces forward? 
Pencil and paper 
tl'Tell the student that one number is 3 more than another. Ask what 
the lesser number might be and what the corresponding greater one 
would be. 
Interview 
tl'Show a group of 4 boys and 2 girls, and another group of 3 boys 
and 3 girls. Ask the student to compare the number of children in 
each group and tell why the results are the same. 
ti' Ask: Why is taking 3 away from 5 like finding out how much more 
5 is than 3? 
tl'Display a bar graph. Ask the student how many more are repre-
sented in one category than another. 
Presentation 
~resent a number of shapes worth various amounts. For example, 
&&<W~~ 
Have the children create various designs using the shapes, in each 
case describing how much the design would be worth. 
Grade One 14 
Resources 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
I<SCO ii) By the end of grade 
three students will be expected 
to recognize and explain the 
relationships among the four 
basic operations. 
By the end of grade one 
students will be expected to 
•recognize the relationship 
between adding and sub-
tracting 
Elaboration- Instructional Suggestions 
•Children should be aware that every time they encounter either an 
addition or subtraction situation, the other operation is implicit. For 
example, when joining a set of 3 to a set of 6, there are a total of 3+6 items, 
b~t there are also 9-3 of one item and 9-6 of the other. Similarly, when 
comparing a set of 8 to a set of 5, there are 8-5 extra items in the first set. But 
if the 3 extra items are joined to the smaller set, the student recognizes that 
5+3=8. 
It may be helpful to present the topics of addition and subtraction together 
so that children may better understand how combining sets relates to 
separating sets. 
For example: If you have 4 cookies and Mom gives you 2 more, you 
will have 6 (i.e., 4+2=6). But if you eat the 2 extra, you will have the 
original 4 left (i.e., 6-2=4). 
A nice activity might be to have the students spill 10 two-coloured counters. 
Ask them to describe the addition and subtraction situations that are 
shown. 
For example, 
3+7=10 10-7=3 etc. 
Grade One 15 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
Sample Assessment Items/Strategies 
Performance 
ti' Ask students to use counters or felt board pieces to make up an 
addition/ subtraction story involving the numbers 7 and 3. 
ti' Present 5 red counters and 3 blue ones. Have the student tell an 
adding story and a subtracting one using the counters. 
Paper and Pencil 
ti' Have students record 2 subtraction sentences that go with the 
addition sentence: 4+5=9. 
Interview 
ti' Develop a chart with item prices, all under 10 cents. Ask the 
student what he/she could buy with 10 pennies. Ask what 10-4 
represents if one item costs 4 cents. 
ti' Ask: How does knowing that 5+3=8 help explain how much 8 
take away 5 is? 
Portfolio 
ti' Have students use the numbers 3, 6, and 9 to tell a variety of 
"joining" stories and "taking away" stories. 
Grade One 16 
Resources 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
KSCO iii) By the end of grade 
three students will be expected 
to create and model problem 
situations involving whole 
numbers, using one or more of 
the four basic operations 
By the end of grade one 
students will be expected to 
•modelandsyinbolize 
addition and subtraction 
situations 
Elaboration- Instructional Strategies/Suggestions 
•Children should continue to use models to represent addition and subtrac-
tion as syinbols are introduced. The connection between models and 
symbols should be explicitly discussed, i.e., we write a"+" when items are 
joined; we write a "-" when items are taken away, compared, or when a 
ntlssing arrtount must be added to achieve a certain total. Students should 
be able to start with the symbols and show a model, or start with the 
model and write the sentence. 
The children need to understand: 
0 what aspect of the model each number in the sentence relates to 
0 what action is implied, whether ( +) or (-) or both 
You might invite small groups of students to act out situations. Others 
watch and choose a correct fact card (the one that matches the situation). 
Keep in mind that there may be several interpretations to a situation. For 
exarrtple, consider a situation in which 2 children are comparing the number 
of stickers they have (one has 7 and the other, 4). They want to know how 
many more one has than the other. Some students ntlght think of a subtrac-
tion sentence (7-4=3), whereas others might think of an addition sentence 
(4+3=7). 
Grade One 17 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
Sample Assessment Items/Strategies 
Performance 
t/ Provide each student with two cards. 
Tell a number story and ask each student to 
raise the appropriate card. Children might 
explain their choices. 
t/ Provide students with figurines or toy 
vehicles. Ask them to act out stories involving 
addition or subtraction, recording the number 
sentences that go with the stories. 
Interview 
t/ Ask students to create a number story to go 




t/ Have the students describe situations in 
which one has to subtract (or add). 
t/ Ask: Is it possible for a number such as 3 to 
be a sum and a difference ? 
Presentation 
t/ Students might create story books involv-
ing both additions and subtractions. 
Grade One 18 
Resources 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
KSCO iv) and v) By the 
end of grade three students 
will be expected to demon-
strate proficiency with 
addition and subtraction 
facts and apply computa-
tional facts and strategies 
with respect to the four 
basic operations and model 
addition and subtraction in 
situations involving whole 
numbers. 
By the end of grade one 
students will be ex-
pected to 
•begin to master some 
of the addition and 
subtraction facts, par-
ticularly those with a 
sum less than 10. 
•use one addition or 
subtraction fact to find 
another 
Elaboration- Instructional Strategies/Suggestions 
•It is unnecessarily early to test for mastery of facts in grade one. However, 
by using facts frequently, most students will commit them to memory. An 
emphasis might be placed on facts for which the total is less than 10. 
•Children should be encouraged to use the relationships between facts to 
learn new facts. For example, if students know that 5=2+3, they should see 
why 6 (one more) =3+3 (one more). 
Include: 
Ofact families - in which varying combinations for one number are 
found 
e.g., 5 = 3+2, 4+ l, 5+0, etc. 
Students should be able to explain, with counters, why the second 
number must decrease by 1 if the first number increases by 1. 
Oextending facts - in which the first number is extended 
e.g., 6+ 1=7, 6+2=8, 6+3=9, etc. 
OR 
6-1=5, 6-2=4, 6-3=3, etc. 
A useful model for examining fact relationships is Cuisenaire rods. You might 
invite children to work in pairs to find all possible trains for 8. 
For example: a '2' rod and a '6' rod 
OR 
a '1' rod and a '7' rod, etc. 
Ask them to arrange their trains into a pattern. 
2 6 
1 7 
Other manipulative materials such as cube-a-links, unifex cubes, multilinks, 
etc. may be used instead of Cuisenaire rods for this type of modeling. 
A variety of games can be played with dice which help children to practice 
their facts. Students might even invent their own rules for adding and sub-
tracting with the values rolled. 
Grade One 19 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
Sample Assessment Items/Strategies 
Perfonnance 
t/ Ask students to choose any number, add 10 and then take away 1. 
Have them repeat with other starting-numbers, observing what 
happens and describing what. they see. 
Pencil and paper 
t/ Ask the students to use the frames below to help figure out 8+5. 
I I I I I I 
t/ Ask the students to list 3 other facts that would be easier to remem-
ber if they know that 6+5=11. 
Interview 
t/ Using counters, show 4+2=6 and 5+2=7. Ask the student how the 
two facts are the same and how they are different. 
t/ Ask the student how he I she could use 6-4=2 to figure out 6-3. 
t/ Tell the students: I am using a dime to pay for 4¢ worth of candy. 
To find the change I say, "l makes 5 and 5 makes 10. The change is 6¢." 
Have the students explain the process. 
Presentation 
t/ Students might be encouraged to create and present a game that 
involves knowing and/ or using addition and/ or subtraction facts. The 




GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
KSCO vi) By the end of grade 
three students will be expected 
to apply estimation techniques 
to predict, and justify the 
reasonableness of, results in 
relevant problem situations 
involving whole numbers. 
, 
By the end of grade one 
students will be expected to 
•predict whether sums or 
differences are closer to 0, to 
5 or to 10 
Elaboration- Instructional Strategies/Suggestions 
•Because 5 and 10 are often thought of as benchmarks by students, it is 
useful to encourage students to consi.der whether a particular sum or 
difference is likelier to be closer to 0, to S or to 10 prior to calculation, in 
order to assess the reasonableness of their calculations. 
Some students might have difficulty realizing that both numbers in the 
calculation need to be considered. For example, 10-8 involves 10, but the 
result is closer to 0 than to 5 or 10, while 4+4 is closer to 10, even though 
both numbers are close to 5. 
It is not necessary at this stage to use the term "estimate" since all of the 
numbers are small. However, some students might enjoy using the term 
to describe their predictions. 
Students might wish to use a walk-on number line to act out addition or 
subtraction sentences resulting in a number near 5, near 0 or near 10. 
Grade One 21 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
Sample Assessment Items/Strategies 
Performance 
t/ On large cards list individual addition or subtraction facts. Have 
the students sort them into groups based on whether the sums or 
differences are nearer 0, 5 or.10. 
Pencil and paper 
t/ List several addition or subtraction facts. Ask students to identify 
which are: 
closer to 5 than 10 
closer to 0 than 10 
closer to 5 than 0 
Interview 
t/ Ask students why there are more subtraction facts involving 
numbers under 10 for which the difference is closer to 0 than to 5. 
t/ Tell students that you are thinking of two numbers. When you 
subtract them, the answer is close to 0. Ask what the numbers might 
be. 
Portfolio 
t/ Students might create pictures to show all of the subtraction (or 
addition) sentences they can with differences (or sums) close to 5. 
Grade One 22 
Resources 
GCO C: Students will explore, recognize, represent and apply patterns and relationships, both 
informally and formally. 
KSCO i) By the end of 
grade three students will 
be expected to recognize, 
describe, extend and create 
patterns and sequences in 
a variety of mathematical 
and real-world contexts 
(e.g., geometric, numeric 
and measurement) 
By the end of grade one 
students will be ex-
pected to: 
•create and recognize 
physical configurations 
for numbers 
•reproduce and extend 
simple patterns based 
on number 
Elaboration- Instructional Strategies/Suggestions 
Pattern is a topic which emerges in all curricular areas and not just math-
ematics. However, there are patterns particular to mathematics that should 
be explored. 
•Children need to be able to recognize, without counting, various configu-
rations, or spatial patterns for small numbers of items. 




is perceived as 2+1+ 2 in a particular spatial configuration. 
This will be helpful later in: 
D addition. For instance, 5=4+ 1 is apparent from: 
••• e e 












Experience with dice is helpful. 
Provide opportunities for students to discover which arrangements are 
easiest to recognize . For example, ask which is the best way to show 7. 
•Number patterns that students reproduce and extend may be based on 
numerals or actual objects which must be counted in order to interpret the 
pattern. 
D A numeral pattern might be 
3 1 3 1 ... 
D A pattern requiring counting might be 
Students might reproduce the patterns using other objects or sounds. They 
might also create patterns for other students to extend. 
Grade One 23 
GCO C: Students will explore, recognize, represent and apply patterns and relationships, both 
informally and formally. 
Sample Assessment Items/Strategies 
Interview 
t/ Arrange counters on an overhead projector. Switch the light on 
· for a few seconds, but not long enough for students to count the 
counters. Ask what number was represented. Repeat several times, 
using different arrangements of the same number. Ask which ar-
rangement was easiest to recognize and why. 
t/ Briefly show a series of dot cards. For example: 
e e 
e e 
e ••• e e ••• e 
eee 
ee 
Ask the student what he/ she notices. 
Performance 
t/ Students can create audio tapes of clapping patterns or use stickers 
to make their favorite visual patterns. 
Grade One 24 
Resources 
GCO C: Students will explore, recognize, represent and apply patterns and relationships, both 
informally and formally. 
KSCO i) By the end of grade 
three students will be expected 
to recognize, describe, extend 
and create patterns and se-
quences in a variety of math-
ematical and real-world con-
texts (e.g., geometric, numeric 
and measurement) 
By the end of grade one 
students will be expected to: 
•sequence events 
•create patterns with 3-D 
solids and 2-D shapes 
Elaboration - Instructional Strategies/Suggestions 
•Sequencing events is based on the temporal patterns of a child's 
experiences. Students should have opportunities to sequence events, 
using language such as: 
before I after 
first, then, last 
It may be appropriate to consider the orders of events in a day, days of 
the week, and months of the year, as well as sequences for performing 
various tasks. 
•Students might observe many spatial patterns in their environment. 
In creating patterns with shapes, students need to focus on the attributes 
of the shapes they have chosen. 
Students could create patterns for which the pattern rule depends on: 
D the name of the shape 
For example, 
D the number of sides 
For example, 6.~~()~~ 
3 34 s 3 3••• 
D orientation 
For example, 
D the type of side (straight or curved) 
.,_( -~ 
For example, I I 6. Q ~ 0 .. 1 __ \ • • 1 
• • • 
Encourage students to create patterns which are not necessarily in a 
straight line. For example: o 
x x 
x x 
D circular patterns o 0 
x x 
x 0 x 
D multi-directional patterns J:I 
aEbtm ... 
Grade One 25 
GCO C: Students will explore, recognize, represent and apply patterns and relationships, both 
informally and formally. 
Sample Assessment Items/Strategies 
Performance 
t/ Request that the student use pattern blocks or attribute blocks to 
construct a simple pattern. Ask her /him to explain the pattern to 
another student. 
t/ Provide a calendar. Present the problem: Your mom, your sister 
and you take turns tidying up the living room floor at the end of the 
day. If your next turn is on Friday, on which days will your follow-
ing two turns be? 
t/ Have the student continue the pattern begun below in two 
different ways. 
~o 
t/ Ask the student to make a pattern so that a triangle is the third 
item. 
Interview 
t/Tell the student that you think that there is a pattern to the days in 
a week. Ask the student to explain the pattern. 
Grade One 26 
Resources 
GCO C: Students will explore, recognize, represent and apply patterns and relationships, both 
informally and formally. 
KSCO ii) By the end of grade 
three students will be expected 
to use patterns to solve 
problems 
By the end of grade one 
students will be expected to: 
•use patterns to help them 
solve addition and subtrac-
tion questions 
Elaboration- Instructional Strategies/Suggestions 
•Students easily recognize the pattern formed by the 3 numbers in a 





They can use this pattern when faced with a subtraction such as 9-6 to 
which they may not have an immediate answer. They recognize that 9-6 
is part of the family that includes 6+3=9 and, therefore, 9-6= 3. 




would help a student determine that 7+5=12. 
Grade One 27 
GCO C: Students will explore, recognize, represent and apply patterns and relationships, both 
informally and formally. 
Sample Assessment Items/Strategies 
Perfonnance 
t/ Suggest to the student that she/he use Cuisenaire rods (or another 
suitable manipulative material) to show the pattern for all of the facts 
for 8. 
Paper and pencil 





1 + 7 =8 
2 + 6 =8 
3 + 5 =8 
t/ Allow the student to list all the pairs of numbers that can be added 
for a total of 4. Have the student repeat for a total of 5 and then of 6. 
Ask what the pattern is. 
Interview 
t/ Ask the student to describe the "pattern" of a fact family. 
Grade One 28 
Resources 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated 
with measurement. 
KSCO i) By the end of 
grade three students will 
be expected to measure 
and understand basic 
concepts and attributes of 
length, capacity, mass, 
area and time. 
By the end of grade 
one students will be 
expected to: 
•identify procedures 
(not involving units) to 
be used to compare 
and/ or order lengths 
and capacities 
Elaboration- Instructional Strategies/Suggestions 
•Children should recognize that length tells about the extent of an object along 
one dimension. Children should investigate strategies to compare the lengths of 
two or more objects. Situations should involve both direct and indirect measure-
ment. 
CJ Direct measurement - compare for length by lining up items side by 
side beginning at a common base 
CJ Indirect measurement - compare for length when it is not possible to 
physically line up the objects. In this case students might, for example, cut 
a piece of string the length of one item, move the string over to the other 
item and then compare. 
Students should be led to see why the lining up should be based on a common 
start position. 
Children should order objects from longest to shortest. Include situations in 
which students are dealing with an extraneous variable, such as: 
lengths which are not straight 
lengths of objects which are also wide or thick. 
Children should recognize that capacity tells about how much something will 
hold. They should investigate strategies to compare the capacities of two or more 
containers. Again, include situations in which students measure directly and 
indirectly. 
CJ Direct measurement - one container is filled and the contents 
poured into another to find which holds more 
0 Indirect measurement - compare each of two capacities to a third 
referent. For example: - - -
B holds more than A 
C holds more than B 
so C holds more than A. 
Provide opportunities for students to order the capacities of a number of contain-
ers, as well as opportunities for students to select the container most appropriate 
to hold a particular item. 
Students should meet a variety of words involving the measurement of length 
and capacity (e.g., high, wide, short, tall, fuller, holds less). 
Students should recognize that: 
- objects ~ith different widths can still have the same length 
- containers of different heights can hold the same amount. 
In any measurement activity, whether examining length or capacity, the focus 
should be on measurement that answers real questions (Which finger is long-
est? I Who is tallest? /Will the cup hold the contents of the can?). 
Grade One 29 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated 
- -with measurement. 
Suggested Assessment Items/Strategies 
Performance 
.I Provide the student with 3 containers (of various shapes) and filling 
material (beans, styrofoam packing material, etc.). Ask the student to 
order the containers according to capacity . 
./Provide students with trains of various lengths made from interlock-
ing cubes. Ask the student to order the trains from shortest to longest . 
./Provide a jar half-full of beans and several other containers of various 
sizes and shapes. Ask the student to predict, then check, to find a 
container which would be a better fit for the beans . 
.I Ask two children to perform a standing jump. Encourage them to 
find a way to determine who jumped farthest. 
Interview 
./Place a longer, curved piece of string beside a shorter, straight piece. 
Ask the student which is longer and why . 
.I Ask the student to show, without using a ruler, how he/she could 
find out which is wider, the door or the window . 
.I Ask the student how he/she would decide whether his/her thumb is 
shorter than the other fingers . 
.I Ask what "holds more" means. 
Presentation 
./Have students prepare a set of ribbons for first, second and third 
place in a race, so that the faster runner gets a longer ribbon . 
.I Ask students to decide whether a coffee mug usually holds more or 
less liquid than a drinking glass. 
Grade One 30 
Resources 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated 
with measurement. 
KSCO i) By the end of grade 
three students will be expected 
to measure and understand 
basic concepts and attributes 
of length, capacity, mass, area 
and time. · 
By the end of grade one 
students will be expected 
to: 
•identify procedures (not 
involving units) to be used 
to compare and/ or order 
masses and durations of 
time 
The purpose of an interview 
is to uncover how students 
think about mathematics, so 
provide opportunities for 
contradictions in students' 
beliefs about mathematical 
concepts to emerge. 
(Yellow p.29) 
Elaboration- Instructional Strategies/Suggestions 
•Students should recognize that mass tells about the heaviness of an object. 
They should explore methods to compare and order masses. Again, include 
situations involving direct and indirect measurement. 
a Direct measurement- two objects can be placed on a balance 
simultaneously, one against the other 
a Indirect measurement - the masses of two or more objects can be 
compared, using another object as a referent 
•Children should explore methods to compare and order lengths of time. 
This type of measurement of time should be distinguished from the act of 
reading a clock, which is an important, but different, skill. Include situations 
involving direct and indirect measurement of time duration. 
a Direct measurement - two or more actions are begun at the same 
time, to see which takes longer 
a Indirect measurement - two actions are independently compared 
to a third action. (For example: It takes longer to tie my shoes than to 
say my name. It takes longer to say my name than clap twice. So it 
takes longer to tie my shoes than clap twice.) 
Students should be exposed to and use a broad measurement vocabulary. 
For example, they should hear and use words like: 
- heavier, lighter, has the same mass 
- takes longer, lasts the same amount of time. 
Students should recognize that: 
- objects of different volume can have the same mass 
- the mass of objects can be deceiving. 
Grade One 31 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated 
with measurement. 
Sample Assessment Items/Strategies 
Perfonnance 
.I Have the student make a playdoh ball, then make another with an 
estimated mass half as much as the first. The student checks for the 
accuracy of the estimate . 
.I Ask the student to decide if it takes longer to clean out a school 
desk or eat an apple . 
.I Ask the student to predict whether it takes more time to print his/ 
her first or last name, and then to show how he/ she could find out for 
certain . 
.I Display a set of five objects of similar size and a sixth target object. 
Ask the student to sort them into groups with masses less and greater 
than the target. 
Interview 
.I Ask the student to explain how he I she could find out who is the 
fastest runner in the class . 
.I Show a pan balance and two items. Ask the student how to use the 
balance to find out which item is heavier . 
.I Ask the student to explain how to compare the mass of an item at 
home with one at school if he I she cannot transport either item. 
Presentation 
.I It would be valuable for students to participate in "dramas" in 
which someone measures incorrectly and the other students have to 
figure out what is wrong. For example, two people count to measure 
time, but one counts faster than the other. 
Grade One 32 
Resources 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated 
with measurement. 
KSCO ii) and iii) By the end 
of grade three students will be 
expected to identify and use 
non-standard and standard 
units of measurement and 
appreciate their role in commu-
nication 
and estimate and determine 
measurements in everyday 
problem situations and develop 
a sense of the relative size of 
units. 
By the end of grade one 
students will be expected to: 
•identify and use non-
standard units to estimate 
and measure length, capacity, 
ti.me and mass 
A developmentally appropri-
ate curriculum encourages the 
exploration of a wide variety 
of mathematical ideas in such 
a way that children retain 
their enjoyment of, and 
curiosity about, mathematics. 
It incorporates real-world 
contexts, children's experi-
ences, and children's language 
in developing ideas. It recog-
nizes that children need 
considerable time to con-
struct sound understandings 
and develop the ability to 
reason and communicate 
mathematically. NCTM 
Standards, p.16 
Elaboration- Instructional Strategies/Suggestions 
•Students should: 
- estimate and measure objects in non-standard units for the purpose of 
answering relevant and practical questions. For example, do people with 
19nger legs broad jump farther? 
- be encouraged to determine what unit might be appropriate in a given 
situation. For example, would I measure the capacity of a punch bowl 
with a thimble? 
- sometimes use the same non-standard unit to measure a variety of items 
in order to compare them. For example, compare how many wooden 
blocks would balance a sneaker as compared to a book. 
- sometimes measure the same object with different non-standard units 
to see how the numbers vary. For example, how many bowls, as com-
pared to paper cups, would a box of cereal fill? 
Some appropriate non-standard units with which to measure are listed 
below. There are many other possibilities. 
Length units : finger widths, eraser lengths, hand spans, foot lengths, 
paces, paper clips, etc. 
0 Students might search for items that are a given number of paper 
clips long. 
Capacity units : cups, spoons, boxes, bags, etc. 
0 Students might decide how many cans of apple juice are required 
to fill a cup for each student in the class. 
Time units: sand timers, claps, counting, water clocks, etc. 
0 Students might determine how many times one can sing "Row, 
Row,Row Your Boat" while doing 50 jumping jacks. 
Mass units: pennies, marbles, linking cubes, etc. 
0 Students might estimate the number of pennies needed to balance 
a loonie. 
Some further considerations include: 
- students should become accustomed to estimating before measuring and 
comparing the estimate and the measurement after measuring. 
- students should realize that the smaller the unit used for a measurement, 
the more units that will be needed, and vice versa. 
- as illustrated in the examples here, measurements should be performed in 
situations which are relevant to the students. 
Grade One 33 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated 
with measurement. 
Sample Assessment Items/Strategies 
Performance 
.I Provide a small jar with 10 marbles in it; indicate how many there are. 
Ask the student to estimate how many marbles it would take to fill the 
jar and then check the estimate . 
.I Ask a student to use joining cubes to measure the distance toy cars 
travel when rolled down a ramp. 
Paper and Pencil 
.I Ask students to write or draw something that would explain why a 
book is not a good length unit . 
.I Have the students fill a small box with pattern blocks to find its 
volume. 
lnteroiew 
.I Ask the student to explain how he/she could find out who is the 
fastest runner in the class. 
Portfolio 
.I Students can first discover items with various masses, for example, 10 
pennies, 20 pennies, 30 pennies, etc. They could then organize their data 
and present it (drawings or cut-out pictures) for inclusion in their 
portfolio. 
Grade One 34 
Resources 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
KSCO i) By the end of grade 
three students will be expected 
to explore and experiment with 
geometric shapes and relation-
ships (including the orienta-
tion and perspectives of 
objects). 
By the end of grade one 
students will be expected 
to: 
• build with models 
Elaborations - Instructional Strategies/Suggestions 
•By building with solids, students will extend their awareness of shape. 
Include situations in which students: 
- .use 3-D solids in a problem-solving context 
(e.g., making patterns) 
- use 3-D solids to construct replicas of things in the environment 
(e.g., building structures, bridges, etc.) 
- use modelling clay to build 3-D models 
0 Ask the students to sort geometric solids into those which would and 
those which would not make good bases for structures. 
Grade One 35 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
· and relationships. 
Sample Assessment Items/Strategies 
Performance 
.I Provide 4 blocks. Ask the student to build as many different structures 
as possible . 
.I Have the student build a structure with about the same width as 
height . 
.I Provide a collection of solids and pictures of possible constructions. 
Ask the student which can be built and which cannot and to build those 
that can be. 
Interview 
.I Ask what the structure shown below might look like from above . 
./Ask how many blocks it would take to build a big building. 
Presentation 
From a collection of blocks ask the student to choose the best blocks to 
make a bridge and explain his/her choices to the class. 
Grade One 36 
Resources 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
KSCO ii) By the end of grade 
3 students will be expected to 
describe, model, draw and 
classify 2- and 3-D figures and 
shapes. 
By the end of grade one 
students will be expected to: 
•describe attributes of solids 
and make comparisons 
accordingly 
•observe 2-D shapes in 3-D 
models 
Elaboration - Instructional Strategies/Suggestions 
• Students should be encouraged to observe attributes of many solids. 
Describing shapes allows children to focus on basic properties. 
. Encourage students to think about questions such as: 
- What other shapes are similar to this one? 
- What does this object look like? (ball, can, cone, box, etc.) 
- Is this object long? tall? 
- Does the object roll or stack? 
- How many corners/edges/faces does the object have? 
The terms "cylinder", "sphere", "cone", etc. should be interspersed with 
natural language terminology like "can", ''ball", etc. 
D Place 3 geometric solids in a bag, 2 of which are the same and 1 
different. Students feel the shapes inside the bag to identify the odd 
one and tell why it does not belong. 
• Students should become familiar with the shapes of the faces of solids. 
They can describe: 
- many solids with a particular shape as a face 
- all the shapes making up the faces of a given solid 
0 Students can press each face of a solid into plasticine to get a 




D Place a 3-D solid model on the overhead projector and ask students 
to predict what shape they will see when the projector is turned on. 
Students can project onto paper and trace around the image. 
Shapes can be cut out and displayed around the model. 
Grade One 37 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
Sample Assessment Items/Strategies 
Performance 
./ Provide several 3-D shapes. Ask the students to sort them and to 
explain the sorting criteria. Ask them to sort them again using different 
criteria . 
./ Provide several geometric solids. Show the student a set of faces, such 
as: 
Ask the student to match the set of faces to the corresponding geometric 
solid . 
./ Have the student describe or build four shapes that have at least one 
rectangular face . 
./ Ask the student to select from a collection of solids one that is made up 
of only one kind of face. 
Interview 
./ Provide a cylinder and a cone. Ask the student to describe how the 
solids are alike and how they are different. 
./Ask what solids have a circle as one of their faces? 
./Ask the student to draw the shape he/she thinks most often appears 
as a face of a solid and explain why. 
Presentation 
./ Ask the student to explain to a small group how a cube and a rectan-
gular prism are the same and how they are different. 
Grade One 38 
Resources 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
KSCO iii) By the end of grade 
three students will be expected 
to investigate and predict the 
results of combining, subdivid-
ing and transforming shapes. 
By the end of grade one 
students will be expected to: 
• recognize symmetry in 
shapes 
Elaboration - Instructional Strategies/Suggestions 
• Students should recognize whether or not a shape displays mirror sym-
metry. Students should test for symmetry by folding a shape so that both 
halves match. 
Include situations in which the students are investigating: 
- shapes from the student's environment 
- shapes with more than one line of symmetry 
O Fold a paper in half and cut out half of a butterfly shape. With a 
paper punch, make holes through both laye~s. Ask the child to p~dict 
(possibly using a sketch) where the holes will be when the paper 1S 
unfolded. 
Grade One 39 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
Sample Assessment Items/Strategies 
Perfonnance 
.I Provide a variety of symmetric paper shapes. Ask the child to fold 
the shape to show that it has symmetry. 
e.g., 
Paper and Pencil 
.I Have the student draw a picture that shows how a body is symmet-
. 
nc . 
.I Have the student draw a picture to show what a creature that is not 
symmetric might look like. 
Interview 
.I Ask the student to show you 3 things in the room which have sym-
metry and explain his/her reasoning. 
Portfolio 
.I Ask the student to cut a single circle (or a butterfly, a heart, etc.) out of 
a folded piece of paper. 
Presentation 
./ Invite the student to present a symmetric shape and tell how the left 
and right sides are the same and how they are different. 
Grade One40 
Resources 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
KSCO iv) By the end of grade 
three students will be expected 
to relate geometric ideas to 
number and measurement ideas 
and recognize and apply 
geometric principles in real-
world situations. 
By the end of grade one 
students will be expected to: 
•observe 2-D shapes in his/ 
her environment 
•create patterns with 2-D 
shapes 
Elaboration - Instructional Strategies/Suggestions 
• Students should become familiar with the variety of sizes and proportions 
possible for circles, rectangles, squares, triangles, etc. by observing this 
variety in their surroundings. 
Include situations in which students are required to find shapes in: 
- pictures of objects 
- their environment 
0 Invite children to hunt around the school to find various shapes (e.g., 
rectangles, squares, triangles). Have them share their findings and 
speculate on why certain shapes are more common than others. 
• In creating patterns with shapes, students are forced to focus on the 
attributes of the shapes they have chosen. These attributes can involve 
number and measurement. 
Students should consider both repeating and growing patterns. 
Some examples of patterns are: 
oaoaoo 
0 Invite students to use pattern blocks to begin a pattern for others to 
continue. Pattern starters can be left out for students to extend. 
Grade One 41 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
Sample Assessment Items/Strategies 
Performance 
.I Have the student find the smallest (largest) square she/he can . 
.I Ask the student to find an unusual looking triangle in the environ-
ment . 
.I Ask the student to create an interlocking pattern with triangles and 
hexagons. 
Interview 
.I Ask the student where he/she sees circles in natural situations . 
.I Ask the student to tell why a square is actually a type of rectangle. 
Portfolio 
.I Ask students to find 10 rectangles in the classroom and draw what 
they represent. Then they should provide a reason why a rectangular 
shape is a good one for some of the items. 
Grade One42 
Resources 
GCO F: Students will solve problems involving the collection, display and analysis of data. 
KSCO i) By the end of grade 
three the students will be 
expected to collect, record, 
organize and describe relevant 
data. 
By the end of grade one 
students will be expected to: 
•collect and organize data 
Elaboration - Instructional Strategies/Suggestions 
•Students should be encouraged to organize and interpret data discovered 
in the course of classroom investigations. Data might be tallied or organ-
ized into charts. 
The collected data might involve information about: 
- solids and shapes 
- addition facts 
- capacities of various containers 
- results of probability experiments 
- classroom demographics 
- personal likes and dislikes 
- types of pets 
- etc. 
0 Students should be encouraged to conduct small surveys to 
collect data. 
0 Students might collect data to determine whether more addition 
facts have a sum < 10 or > 10. 
0 Students might collect data to determine the most commonly 
preferred fruit or vegetable. 
Grade One 43 
GCO F: Students will solve problems involving the collection, display and analysis of data. 
Sample Assessment Items/Strategies 
Perfonnance 
./ Have the students make a chart to show which colours the 
people in their group are wearing and how many are wearing 
each colour . 
./ Ask the students to sort the addition facts into two groups. 
They should explain their sorting rule and tell how many facts are 
in each category. 
Interview 
.I Ask= How would you reorganize this information to make it 








./ Have the student explain what the following might mean: 
RED HAIR I 
BROWN HAIR I I I I I I 
BLONDE HAIR I I I 
BLACK HAIR I 
./ Ask the student how he/ she might find out whether more 
children wore gloves or mittens to school. 
Presentation 
./ Have small groups devise a way to find out what each child's 
favourite colour is. Invite them to present their findings to the 
class and explain how they organized their information. 
Grade One 44 
Resources 
GCO F: Students will solve problems involving the collection, display and analysis of data. 
KSCO ii) and iii) By the end 
of grade three students will be 
expected to construct, read and 
interpret concrete and pictoral 
displays of relevant data. 
By the end of grade one 
students will be expected to: 
•interpret and create con-
crete graphs 
•interpret and create bar 
graphs and pictographs 
Elaboration - Instructional Strategies/Suggestions 
•Students can create concrete graphs, using objects such as: counters, 
linking cubes or even themselves. 
It. is essential that experiences are provided to make the students under-
stand: 
- the importance of a base line 
- the importance of one-to-one matching of objects in the various categories 
Suggestions: 
0 Use a piece of vinyl and masking tape to create a floor mat on 








0 Have the children "vote" for favourite items or activities (for 
example, favourite books or T.V. programs) by placing a unifix 
cube on a graph under the appropriate heading. 
•Students should begin creating bar graphs using pre-made squares of 
equal size. Later students can colour in a grid. 
Pictographs should be based on a one-to-one correspondence, (i.e., a 
picture represents one item, not a group of items). 
Graphs should be created primarily in the context of other investigations, 
rather than as an isolated activity to achieve a curriculum outcome. 
0 Suggest that students create a graph that shows the most popu-
lar authors of class members. 
0 Invite students to create and interpret a bar graph (using pre-cut 
pictures of birthday cakes) that shows birth months of class mem-
bers. Have students discuss what kinds of information they can 
get from reading the graph (Which months have the most/fewest 
birthdays? How can we use the graph to determine the number of 
children in our class? etc.). 
Grade One45 
GCO F: Students will solve problems involving the collection, display and analysis of data. 
Sample Assessment Items/Strategies 
Performance 
~ Ask the students to create a concrete graph to show the number of 
children in the class who play various games or musical instruments. 
~ Provide data as shown below. Also provide linking cubes. 
blue eyes - 8 
brown eyes - 12 
green eyes - 4 
Ask the student to use the cubes to make a graph to represent the 
information. 
Paper and Pencil 
~ Ask the student to create a bar graph 
to show the number of rods and units in 








~ Ask the student what is wrong with the conclusion drawn from 
the following graph. "As many kids like pizza as burgers." 
Pizza 
Burgers 
~ Present the model as shown at right: 
The first line represents children with 1-piece 
snowsuits. The second line shows the ones 
with 2-piece snowsuits. Ask why it is diffi-
cult to tell which line has more children in it. 
~ Present a bar graph such as the one shown B 




~ Invite small groups to demonstrate, using class mambers, why it 
is important for children to stand next to each other when deciding if 
more children are wearing red or blue. 
Grade One46 
Resources 
GCO F: Students will solve problems involving the collection, display and analysis of data. 
KSCO iv) By the end of grade 
three students will be expected to 
generate questions, develop and 
modify predictions, and imple-
ment plans with respect to data 
analysis. · 
By the end of grade one 
students will be expected to: 
•pose oral questions in 
relation to the data gathered 
Elaboration - Instructional Strategies/Suggestions 
•Students need to practice asking questions as well as answering them. 
Include questions to be used in conducting surveys as well as in interpret-
ing the results. 
0 Brainstorm with students to make up a list of investigation 
questions for possible surveys. 
0 Working with a bar graph that shows what class members had 
for breakfast, supply students with "answers" for which they have 
to guess the question. Pairs may wish to continue on and chal-
lenge each other. 
Grade One47 
GCO F: Students will solve problems involving the collection, display and analysis of data. 
Sample Assessment Items/Strategies 
Interview 











- ~ - -- -- -
- -Blw Brown Green 
Ask why the data might be useful to know . 
.I Show students a graph indicating how many students in the class 
have cats, dogs, birds, and other pets. If, for example, there were 6 
more children with cats than birds, present the question: " I looked 
at the graph and thought of a question it answers. The answer is 6. 
What was my question?" 
.I Ask students what questions about how food is packaged they 
might investigate and collect data about. 
Presentation 
.I Have a group of students generate some questions they might ask 
to find out about animals. 
Grade One48 
Resources 
GCO G: Students will represent and solve problems involving uncertainty. 
KSCO i) By the end of grade 
three students will be expected 
to conduct infonnal investiga-
tions of chance and estimate 
probabilities with respect to 
games and other simple, every-
day situations. 
By the end of grade one 
students will be expected to: 
•be able to predict whether 
an event can never occur, 
must always occur, or simply 
might occur sometimes 
Elaboration- Instructional Strategies/Suggestions 
Simple everyday situations can be used as contexts for predictions. Stu-
dents should be asked whether events will always, sometimes, or never 
occur. 
Some examples are: 
D Bags of coloured cubes 
10 red cubes are placed in the bag. You pick a cube. Ask: Will 
it be red always? sometimes? never? Will it be green always? 
sometimes? never? 
5 red cubes and 5 blue cubes are placed in the bag. You pick a 
cube. Ask: Will it be red always? sometimes? never? Will it be 
yellow always? sometimes? never? 
D Spinners 
A totally red spinner is spun. 
Ask: Will the pointer land on red always? sometimes? never? 
A spinner with a very small red section and a very large yellow 
section is spun. 
Ask: Will the pointer land on yellow always? sometimes? 
never? 
D Classroom Events 
Ask: Does the bell ring at the end of the day always? somtimes? 
never? 
Is a teacher taller than his or her students always? sometimes? 
never? 
Are children in a class all the same age always? sometimes? 
never? 
Grade One49 
GCO G: Students will represent and solve problems involving uncertainty. 
Sample Assessment Items/Strategies 
Perfonnance 
t/ Provide an opaque bag and coloured cubes for the student. Ask 
the. student to put 10 cubes in the bag so that red will never be 
chosen. Have the students repeat the task, this time putting in cubes 
so that red will always be chosen. Finally, students repeat the task, 
this time so that red will sometimes be chosen. 
t/ Have the student create a template for a spinner so that the 
pointer will never land on green. 
Interview 
t/ Ask the student to describe an event that will never happen in the 
classroom. 
t/ Ask the student to describe 3 events that will always happen. 
t/ Ask the student to describe an event that happens sometimes, but 
not a lot. 





GCO A: Students will demonstrate number sense and apply number theory concepts. 
KSCO i) By the end of grade 
three students will be expected 
to construct and communicate 
number meanings, and explore 
and aTJPly estimation strategies, 
with respect to whole numbers. 
By the end of grade two 
students will be expected to: 
•count in a variety of ways 
•estimate the size of num-
bers to the nearsest 10 or 100 
Elaboration - Instructional Strategies/Suggestions 
•Students should count: 
-backwards and forwards 
-by 2s, Ss, 10s, 25s, 100s, etc. 
. -from various starting points 
e.g., 225, 250, 275, ..... 
In particular, students should recognize how to count coins (e.g., for 3 
quarters, 2 dimes and a penny - 25, 50, 75, 85, 95, 96). 
Many number patterns can be used to encourage skip counting 
For example: 
a)25, 50, _ / - / 125, - / -
b)450, - I 350, _I 250, _ 
Have students count beans in a jar. Discuss how they group the beans 
for counting (by 5s, 10s, etc.) 
•Students should explore situations which require them to round num-
bers off to the nearest 10 or 100. Encourage the use of examples from the 
school, home and community environments. 
For example: About how much money will you needto ... ? About how 
many packages will you need to buy if ... ? About how much time will it 
take to ... ? 
Skill in rounding off is one very useful strategy for estimation. 
It is important to use visual models such as: 
-a number line (Which number are you closer to?) 
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Present a situation in which a student would get a dollar for every 10 
flyers (or major portion thereof) delivered. 
Have the student use a hundred chart to calculate how much money 
he/she would earn in neighbourhoods in which there are: 56 houses, 
34 houses, 119 houses, etc. 
Grade Two 1 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
Sample Assessment Items/Strategies 
Perfonnance 
t/ Using a number line to 100, put "gas stations" at the multiples of ten. 
Put a car at various places and Ci$k where the closest gas station is 
located. 
t/ Ask the student to use base ten material to show why 243 is closer to 
240 than to 250. 
t/ You are trying to model the number 257 with base ten blocks but have 
no unit cubes. Use the blocks to show what number would be the 
closest. 
t/ Ask the student to count to 500 by 25s. 
Interview 
t/ Ask the student to name 5 numbers that you would say are about 200 . 
... are about 50. 
t/ Tell the student:To estimate 48+32, Jeff said, "I'll use 50 +30." Explain 
Jeff IS thinking. 
t/ Have the student tell all the numbers one might round to 100. 
t/ Model a number line as shown and put counters in various spots on 
it. Ask the student which mark on the number line is nearest each 
counter. 
I I I I I 
10 20 30 40 50 60 70 80 90 100 
t/ Ask why one says fewer numbers counting to 100 by 10s than by 5s. 
GradeTwo2 
Resources 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
KSCO ii) By the end of grade 
three students will be expected 
to concretely explore com-
monly used fractions and 
decimals in meaningful 
situations. · 
By the end of grade two 
students will be expected 
to: 
•identify simple fractions 
Elaboration -Instructional Strategies/Suggestions 
•Students should investigate the fractions: 
1/2, 1/4, 1/3, and 1/10 
Include situations which show both meanings for fractions: 
-part of a whole e.g., 1/2 of a chocolate bar 
-part of a set e.g. , 1I4 of the class 
Students should explore these meanings in a variety of contexts. 
You might use the book: EatinK Fractions by Bruce MacMillan. 
Alternately, the idea of pizza works well to model both meanings. 
e.g., 1/4 of a pizza i•, ~ 
, 
1/10 of the slices have pepperoni 
.\J\J\J\J\J\J\J\J\J 
Provide copies of pizza outlines divided into 12 pieces. Describe this 
problem to the children: You invite 6 guests to your pizza party. While 
you are making the pizza, you discover that 2 people do not like mush-
rooms, 3 people do not like pepperoni, and 1 person hates onions. 
Challenge pairs of children to draw and describe how they are going to 
distribute the ingredients on their pizzas. Invite them to express their 
ideas in terms of fractions. 
Ask: What would you do if your pizza had 8 pieces? 
GradeTwo3 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
Sample Assessment Items/Strategies 
Performance 
t/ Show the student 15 marbles. Ask. "If you were given 1/3 of them 
how many would you have?" 
t/ Ask the student to show how to share a chocolate bar so that each 
person gets 1/4 of it. 
t/ Provide paper cutouts. Ask the student to cut or fold them to show 
1/2 and 1/4. 
I 
Paper and Pencil 
t/ Provide the child with a strip of circles as shown. 
100001 
Ask the student to put happy faces on 1/4 of the circles. 
Interview 
t/ Ask the student what fraction would suggest a "fair" share if 4 chil-
dren were sharing. 
t/ Ask the student when one might talk about 1/2. 
t/ Ask: Is 1/2 a lot or a little? 
GradeTwo4 
Resources 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
KSCO iii) By the end of 
grade three students will be 
expected to read and write 
whole numbers and demon-
strate an understanding of 
place value (to four places). 
By the end of grade two 
students will be expected 
to: 
•model numbers to three 
places 
Elaboration - Instructional Strategies/Suggestions 
•Students should be able to create a model representing either a 2-digit or a 
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It is important that students realize a number can be interpreted in differ-
ent ways. 
For example, 234 can mean: 
2 hundreds, 3 tens and 4 ones 
or 
23 tens and 4 ones, etc. 
Have the students explore all the numbers that can be modelled given a 
fixed number of base ten blocks. 
For example, 6 base ten blocks can represent 600, 501, 510, etc. 





GCO A: Students will demonstrate number sense and apply number theory concepts. 
Sample Assessment Items/Strategies 
Performance 
t/ Ask the student to use the base ten material to show 314 in three differ-
ent ways. 
t/ Ask the student to model a number with more hundreds than tens but 
more ones than hundreds. Once the model is complete, have the student 
write the number which the model represents. 
Interview 
t/ Ask the student to describe how much 100 is. 
t/ Show 4 base ten flats, 15 rods and 6 ones. Ask,"What number is this 
showing?" 
t/ Ask the student to think about the number of tens in 135 and explain 
why Ann said there are 3 tens, but Jeff said that there are 13 tens. 
t/ Ask: How is 500 like 50 and how is it different? 
t/ Ask:Why is 234 not the same as 324? 
GradeTwo6 
Resources 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
I<SCO iv) and v) By the end 
of grade 3 students will be 
expected to order whole num-
bers and represent them in 
multiple ways and apply 
number theory concepts (e.g., 
place value pattern) in mean-
ingful contexts with respect to 
whole numbers and commonly 
used fractions and decimals. 
By the end of grade two 
students will be expected to: 
•compare numbers for size 
•recognize, extend and 
create place value patterns 
Elaboration - Instructional Strategies/Suggestions 
•Students should be able to compare two or more numbers, each less than 
1000, to determine which is greatest. Include situations in which numbers 
are located on a hundred chart and/ or number line. 
Students should be able to use the symbols "<" and ">" appropriately 
when comparing the sizes of numbers. 
Students should be able to name numbers greater than, less than, or 
between given numbers. 
Have students compare the number of students in several schools to 
see which have populations greater or less than their school. 
The data can be arranged on a graph for easy comparison. 
s: 
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•Students should extend and create place value patterns. 
For example: 
512, 502, 492, ... 
214, 314, - I - I ••• 
GradeTwo7 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
Sample Assessment Items/Strategies 
Performance 
t/ Ask the student to use materials to show why 243 is less than 324. 
t/ Ask the student to find a number between 312 and 387 that can be 
represented using 8 base ten blocks. 
Paper and Pencil 
t/ Ask the student to use the symbols 5, 2, 4, 3, < and > to create two true 
number sentences. 
t/ Ask the student to complete the box to make this true. 
304< 352 
t/ Ask the student the number of different ways to fill in the following 
blank to make a true statement? 
104<170 
t/ Have the student continue each of the patterns below for 3 or 4 terms: 
132, 142, 152, .. . 
378, 388, 398, .. . 
Interview 
t/ Ask: "What do you do to compare the size of two numbers?" 
t/ Ask: Why are there more numbers greater than 123 than less than it? 
t/ Ask: What number would probably come tenth in the patterns below? 
What number would probably come twentieth? 
141, 142, 143,. .. 
141, 151, 161, ... 
GradeTwo8 
Resources 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
KSCO i) By the end of grade 
three students will be expected 
to demonstrate an understand-
ing of the connection between 
relevant, concrete experiences 
and the mathematical language 
and symbolism of the four basic 
operations. 
By the end of grade two 
students will be expected to: 
•recognize that multiplica-
tion can be used to deter-
mine the total amount in 
groups of equal size 
•recognize that division can 
mean determining how 
many groups of a fixed size 
are in a larger group 
Elaboration- Instructional Strategies/Suggestions 
•Multiplication at this level should deal strictly with the concept of 
putting together groups of equal size and not memorization of facts. To 
assist students in understanding the concept of multiplication, it is helpful 
t~ use language and contexts which are meaningful. For example, 3x2 can 
be expressed as 3 groups of 2, sets of 2, piles of 2,etc., as opposed to "three 
times two", depending on the situation presented. 
•Similarly, with division, it is important to focus on the meaning of divi-
sion rather than the symbolization. Division is used when one is required 
to determine the number of smaller groups which fit into a larger group. 
Situations might or might not involve leftovers. For example: How many 
packs of 2 cookies can you make out of a group of 24? 23? 
•It may be appropriate at this time to deal with situations only, without 
symbols, or, alternately, allow students to develop their own notation to 
describe a multiplication or division situation. 
•Students might investigate things that occur naturally in groups. 
For example: 
0 Eggs come in 2 rows of 6 (or 6 rows of 2). 
0 Cereal fun-packs come in 2 groups or 5 (or 5 groups of 2). 
0 Tricycle wheels come in sets of 3, bicycle wheels in sets of 2, car 
wheels in sets of 4. etc. 
0 Desks can be arranged in groups of 4 with students predicting 
the number of groups required for various class sizes and then 
checking their predictions. 
GradeTwo9 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
Suggested Assessment Items/Strategies 
Performance 
V Provide 12 counters. Tell students to think of them as a dozen 
eggs. Ask them to model different ways to divide up the eggs so that 
all the groups formed have the same size. · 
V Tell the student that you have bought a number of packages of 3 
juice boxes. Ask the student to model the problem and tell you how 
many boxes you might have. 
Pencil and paper 

















V Ask students to draw a picture to show why the number of wheels 
on 4 bicycles is the same as the number of wheels on 2 cars. 
Interview 
V Present a situation in which there are 15 pencils. The pencils are to 
be put into piles with the same number in each. Ask how many piles 
there could be and how many pencils in each pile. 
V Point out that you might say "2,4,6,8,.." when counting boots. Ask 
how high you would have to count if there were 8 pairs of boots. 
Portfolio 
V Ask the student to create a series of problems involving bicycle 
and tricycle wheels, identifying which can be solved by using either 
multiplication or division. 
GradeTwolO 
Resources 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
KSCO ii) and iii) By the end 
of grade three students will be 
expected to recognize and 
explain the relationships 
among the four basic opera-
tions and create and model 
problem situations involving 
whole numbers using one or 
more of the four basic opera-
tions 
By the end of grade two 
students will be expected 
to: 
•realize that addition can 
be used to solve subtraction 
problems and vice versa 
•create word problems 
involving addition and 
subtraction. 
Elaboration- Instructional Strategies/Suggestions 
•Inventing word problems based on contexts of interest requires stu-
dents to think about the meaning of the operations more thoroughly 
than simply solving problems. 
Although creating word problems may seem difficult to some students at 
first, students will improve with experience. Students might be encour-
aged to dramatize the situations, as this is very helpful in clarifying their 
thinking. 
When dealing with subtraction, encourage students to create problems 
involving all 3 meanings, take away, comparison, and missing addend. It 
is particularly by using the missing addend meaning that students most 
easily see the relationship between addition and subtraction and how 
subtraction problems can be solved by adding. 
A nice activity is to invite groups of students to choose a book 
which has an addition or subtraction context which they especially 
like. Give them time to prepare a dramatization of the book 
(changing whatever variables they like) to present to the others. 
Their presentation should include a number of problems for the 
others to solve. 
GradeTwoll 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
Suggested Assessment Items/Strategies 
Pencil and paper 
ti' Ask students to write the addition fact that would help them 
solve: 
18-9=[] or 50-[] = 20 
ti' Tell the student that 15+25=40. Ask what subtraction questions 
this information might help to answer. 
Interview 
ti' Ask the student to create a subtraction problem involving the 
numbers 23 and 12. 
ti' Ask the student to create a word problem about the heights of 
two students. 
ti' Tell a student that someone told you that you don't have to learn 
to subtract if you know how to add. Ask the student whether he/ 
she agrees and why or why not. 
Presentation 
ti' A group of students can present a skit involving a number of 
addition and subtraction situations. Thegroup receives points based 
on the number of addition and subtraction facts the audience can 
detect as the story unfolds. 
Grade Two 12 
Resources 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
KSCO iv) By the end of grade 
three students will be expected 
to demonstrate proficiency 
with addition and subtraction 
facts 
By the end of grade two 
students will be expected 
to: 
•recall addition facts 
involving two addends, 
each less than 10, and the 
related subtraction facts 
•develop and apply strate-
gies to learn addition and 
subtraction facts 
Elaboration- Instructional Strategies/Suggestions 
•Although many students will be able to recall facts with a fair amount of 
ease, others will require more practice. It is important to provide opportuni-
ties for this practice using games and meaningful contexts as much as 
p<;>ssible, rather than only requiring the memorization of facts in isolation. 
Dice games where students are required to find the sum of 2 dice to deter-
mine how far to move are very helpful. 
•Developing and applying strategies significantly reduces the number of 
facts students have to memorize independently. Students should under-
stand: 
D how to work from doubles 
(4+5 is 4+4 and one more; 9-4 is 1 more than 8-4) 
D that by adding a certain amount to the first addend and sub-
tracting the same amount from the second addend, the sum 
doesn't change. For example: 
9 + 8 = 10 (1 more)+ 7 (1 less) 
D that subtraction or addition can be done in stages by bridging to 
10 8+7= (8+2) +5 = 15; 13-8= 13-3 - 5 
It is very important that students have the opportunity to discuss their 
strategies with others. 
•Facts with a sum to 10 should be easily recalled by the end of the year. 
Facts with sums between 10 and 18 can be addressed using strategies, 
e.g. 8+7 is the same as 10+5, or 15; 
7+9 is the same as 8+8, or 16. 
for 14-8, use: 14-4=10; 10-4=6 
GradeTwo13 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
Suggested Assessment Items/Strategies 
Performance 
ti' Invite students to play a game of concentration. Provide 12 cards, 
with 6 different sums (2 different facts for each sum) which have to 
be matched. 
For example: 3+3, 4+2 ; 6+1, 0+7; etc. 
Students turn over cards to find matches (cards which have the same 
sum) 
ti' Have students work in pairs to sort addition facts into groups of 
facts which are related. Give them time to share with others and to 
explain their sortings. 
Pencil and paper 
ti' Have the student list the doubles facts which might help him/her 
to solve 8+9. 
ti' Students should list all the subtractions they can where both 
numbers are less than ten and their difference is 3. 
ti' Provide a price list with items costing 10 cents or less. Ask the 
student which items he/she could buy with a dime and how much 
would be left over after each purchase. 
Interview 
ti' Students roll 2 dice. They either add or subtract these values. 
e.g. If a 5 and a 2 are rolled, they will work with either 5, 2, 7 
or 5, 2, 3. Ask the students to make up a subtraction story based on 
these numbers, and write the number sentence. 
ti' Ask the student to tell why []+5 has to be 2 greater than []+3. 
ti' Ask the student how 4+4=8 helps him/her to know other facts. 
Portfolio 
ti' Have the student complete a description of as many ways as he/ 
she can think of to explain to someone why 15-8=7. 
GradeTwo14 
Resources 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
KSCO v) By the end of 
grade three students will 
be expected to apply 
computational facts and 
strategies with respect to 
the four basic operations 
and model addition and 
subtraction in situations 
involving whole numbers 
By the end of grade two 
students will be ex-
pected to: 
•recognize basic 
principles of addition 
•add 3 single digit 
numbers 
Elaboration- Instructional Strategies/Suggestions 
•Understanding the basic principles behind addition allows children greater 
flexibility in their thinking. Recognizing these principles also reduces the 
number of facts that children need to memorize. 
When·dealing with the commutative property or order principle, it is helpful 
for children to use visual models (hands, elevator beads, etc.)to physically 
reverse the order of the 2 groups. 
e.g., 3+4=4+3 
Students need to understand that adding 1 changes only the units digit of a 
number, whereas adding 10 changes only the tens digit. 
Students should recognize that adding 0 has no effect on the value of a number. 
•When finding totals for 3 addends, regrouping into S's or lO's is often useful 
for easier handling. 
For example: 
could become 
The associative principle, which allows a group of addends to be arranged in 
different ways might also be used by students with strength in particular facts. 
For example, a student who knows that 4+4=8 might regroup 
4 + 5 + 2 as 4 + 4 + 3. 
To practice using some of these principles, you might invite students to partici-
pate in a game of mental math, involving adding 1 or 10 each time. For exam-
ple, begin with 3, add 10, 10, l, 10, 1,1. (Answer: 36) 
Although some students may be able to do the computation entirely in their 
heads, others may require a hundred chart to follow the pattern of numbers. 
Students can also investigate real-life situations where they are required to add 
3 numbers (less than 10), with or without models, to get a total. Include con-
texts such as: 
D totaling the number of marbles among three students 
D totaling the number of points scored in a game, etc. 
D totaling the number of members in 3 students' families 
D finding the number of people in 3 different families if the total is 
known to be 13 (or some other number) people. In this case, students 
should be encouraged to find as many different combinations as possi-
ble. 
Grade Two 15 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
Sample Assessment Items/Strategies 
Performance 
t/ Ask the student to use materials to show why the units digit does 
not change when you add 10 to a number. 
t/ Using a model, ask the student to find as many different ways as he 
or she can to make 10. 
V Have the student model why he/ she knows that 3+4 has to equal 
4+3 even before finding the total. 
Pencil and paper 
t/ Present the situation. A student throws 3 darts. Each lands on the 
board. What might the total score be? 
V Ask students to find as many sets of 3 numbers as possible to total 6. 
Interview 
V Ask the student why it is easy to add 0 and 1 to numbers. 
V Ask: Why is it easy to add the numbers 5+5+6+4+8+2? 
Presentation 
V Ask the student to explain to a classmate the way he/she would 
add 5+9+1+5. 
Grade Two 16 
Resources 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
KSCO v) By the end of 
grade three students will 
be expected to apply 
computatonal facts and 
strategie with respect to 
the four basic operations 
and model addition and 
subtraction in situations 
involving whole numbers 
By the end of grade two 
students will be ex-
pected to: 
•add and subtract two 
2-digit numbers with-
out regrouping, using 
models. 
Elaboration- Instructional Strategies/Suggestions 
•Using models is helpful for students to relate the physical action of joining , 
separating or comparing the two groups, to the symbols. 
Addition 43 + 23 = 6 (when grouped together, 
examp~e: there are 6 tens and 6 ones: 
66) 
Subtraction example: 32 - 21 
- as take away (see left below): 
a@ 
a a 
- as comparison (see right above): 
Students should always estimate firsl Encouraging students to add or subtract 
the tens first will encourage estimation. 
By writing the number sentence horizontally, you can encourage more diver-
gent thinking. For example, a student might think of 31+52 as: 
31, 41, 51, 61, 71, 81, 82, 83 OR 
(31 + 5 tens + 2) 
52, 62, 72, 82, 83 
(52 + 3 tens + 1) 
OR 
31, 32, 33, 43, 53, 63, 73, 83 
(31 + 2 + 5 tens) 
50,60,70,80,82,83 
(5 tens (50) + 3 tens (30) + 2 + 1) 
OR 
You might encourage students to use a hundred chart to perform 2-digit addi-
tions or subtractions. For example, for 32 + 45, start at 32 and move 4 squares 
down and 5 right. For 78-32, start at 78 and move 3 squares up and 2 left. 
By looking at addition and subtraction conceptually, rather than procedurally, 
you will find that many students will have no more difficulty with problems 
involving regrouping than with ones that don't. 
GradeTwo17 
- - - - ---------
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
Sample Assessment Items/Strategies 
Performance 
t/ Have a class yard sale where students bring in items priced under 
a dollar to sell. Have each student start with a dollar (you should 
have a banker who will change money for dimes and pennies). 
Students record each purchase they make, in a subtraction sentence. 
t/ Ask the student to use bundles of ten popsicle sticks and units to 
show why 42+26=68 (or why 46-22=24). 
t/ Tell the student he/ she must begin with 6 base ten blocks (any 
combination of units and longs). He/she must then remove (or add) 4 
blocks. Ask what answers can be achieved and what subtraction (or 
addition) goes with each choice. 
Pencil and paper 
t/ Ask the students to arrange the digits 2,3,4, and 5 in the boxes 
below, to have the greatest possible answer. 
DD 
+OD 
t/ Have the student fill-in the blanks below in at least four ways so 





t/ Ask the students how the answers to the following questions are 
related: 
43-21 53-21 63-21 63-31 
t/ Present an addition model with base ten blocks as shown. 
11 ·a I 
I :: 
Ask what addition question is being shown. 
t/ Tell the student that Caroline was subtracting two numbers and 
said "48, 38, 35." Ask what the numbers might have been and why. 
t/ Have the student explain two different ways to solve 54-23. 
Portfolio 
t/ The student might prepare a display showing as many ways as 
he/she could think of for performing a particular addition or sub-
traction of his/her choice. 
GradeTwo18 
Resources 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
KSCO vi) By the end of grade 
three students will be expected 
to apply estimation techniques 
to predict, and justify the 
reasonableness of results in 
relevant problem situations 
involving whole numbers. 
By the end of grade two 
students will be expected to: 
•estimate the sum or differ-
ence of two 2-digit numbers 
Elaboration- Instructional Strategies/Suggestions 
•It is important that estimation be thought of by the student as a way to 
get the sense of a number, rather than as just another set of rules. Round-
ing each number to the nearest multiple of ten is only one way to get an 
estimate. 
For example, for 45+55, a student using just a rounding rule might estimate 
the sum as 50+60=110, whereas a student who increases one number and 
decreases the other , whether as 40+60 or 50+50, has a better estimate. In 
this case, of course, neither estimate is far off the mark. 
Generally, students will estimate by using near multiples of ten. For exam-
ple for 82- 39, think: This is about 8 tens - 4 tens or about 4 tens, or 40. 
Alternately, they may choose to round one number and not the other, e.g. 
82-39 is about 82-40=42. 
Using base ten blocks is helpful initially to some students as they begin 
estimating. For example, if the student thinks of the estimate of a two-digit 
number as a set of rods only, he/she might see that 37, as 3 rods and 7 ones 
is closer to 4 rods than 3 rods. Eventually, students should realize that 
estimating can easily be performed without the blocks. 
Using a number line, whether vertical or horizontal, is also helpful for 
estimation. For example, if students think of gas stations at the multiples of 
10, they can put their imaginary car on any given number and determine 
the closest gas station. "42" is closer to the gas station at 40 than 50, 
whereas "48" is closer to the gas station at 50. Clearly 45 can be estimated 
by either 40 or 50. 
GradeTwo19 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
Sample Assessment Items/Strategies 
Performance 
t/ Using toys cars on a number line, ask students to estimate the sum 
to 48+37. 
Pencil and paper 
t/ Tell the students that two numbers have been added and the sum is 
about, but not exactly, 40. Ask the student to list 4 possible pairs of 
numbers that might have been added. 
t/ Ask: Estimate each. Tell whether your estimate is probably too high 
or too low without actually finding the answer and tell why. 
48+57 39-18 60 - 38 
Interview 
t/ Tell the students that a number between 30 and 40 (in the thirties) is 
added a number between 40 and SO(in the forties). Ask what a good 
estimate for the answer might be and why. 
t/ Ask whether the student believes that 48 might ever be used as an 
estimate for a sum or difference. The student should explain her /his 
answer. 
t/ Ask the student why a good estimate for a subtraction might be 
greater than the actual answer sometimes, but less other times. En-
courage the student to use examples to help her /him explain. 
GradeTwo20 
Resources 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
KSCO vii) By the end of grade 
three students will be expected 
to select and use appropriate 
computational techniques 
(including mental, paper-and-
pencil, and technological) in 
given situations. 
By the end of grade two 
students will be expected to: 
•use technology to find 
sums or differences in 
problems involving larger 
numbers 
Elaboration- Instructional Strategies/Suggestions 
•Students solving authentic problems, such as using a catalogue to find the 
total price for a set of furniture for their dream bedroom, might encounter 
numbers beyond their capabilities to add or subtract. In these situations, 
rather than abandoning the problems, help students learn how to use calcu-
lators or computers to assist them in finding the required sums or differ-
ences. For some students, this will involve teaching the fundamentals of 
what the various buttons on their calculators mean and when to use them. 
Although students in this grade will normally work with two-digit numbers 
in computational situations, they may easily work with multiples of one 
hundred mentally. If students are led to see that, thinking of 3 hundred + 2 
hundred is no different than joining 3 and 2 of any other unit, it will be easy 
to mentally calculate 300+200 as 500. Similarly, students should be encour-
aged to mentally calculate sums like 50+30 or differences like 80-20 rather 
than feeling that they must record the numbers and work in a procedural 
way. In fact, if students have been estimating, they will realize that they have 
been thinking like this all along. 
GradeTwo21 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures in 
both numeric and algebraic situations. 
Suggested Assessment Items/Strategies 
Performance 
t/ Ask students to show how they would use their calculators to find 
487+209. 
Interview 
t/ Tell the student that you were using your calculator to find 48+37. 
You accidentally pressed 48+27. Ask what you should do now. 
t/Tell the student that you need to know the answer to 70-40. Ask if 
he/ she would use a calculator, do it mentally or do it on paper and 
why. 
t/ Ask the student why it might be easy to do a question like 52+20 
mentally. 
t/ Ask the student to tell you a problem that they would use the 
calculator to solve. 
Portfolio 
t/ Request that the student make a chart that would help another 
student decide whether to complete a computation mentally, on 
paper or using a calculator. 
GradeTwo22 
Resources 
GCO C: Student will explore, recognize, represent and apply patterns and relationships, both 
informally and formally. 
KSCO i) By the end of grade 
three students will be expected 
to recognize, describe, extend 
and crea.te patterns and se-
quences in a variety of math-
ematical and rea.1-world con-
texts (e.g. geometric, numeric 
and mea.surement) 
By the end of grade two 
students will be expected to: 
•compare and contrast 
patterns with some similar 
features 
•recognize that there are 
always many ways to con-
tinue a pattern unless a 
pattern rule is provided 
Elaboration- Instructional Strategies/Suggestions 
•Many patterns share certain characteristics. Students should take note of 
the ways in which a pair of patterns are similar and how they differ. Some 
of the characteristics they share might be: 
CJ both are repeating patterns 
For example: 
l, 2, l, 2, l, 2, ... 
3, 5, 7, 3, 5, 7, 3, 5, 7, ... 
0 both are "growing" patterns 
2, 4, 6, 8, 10, .. . 
1,4, 7, 10, 13, .. . 
D both include some of the same numbers or shapes 
1, 1, 2, 3, 5, 8, 13,. .. 
2, 3, 5, 8, 13, .... 
•Students should be encouraged to see that patterns which begin with a 
given set of numbers, shapes, colours, etc. may continue in a lot of different 
ways. In fact, one can never be sure how the pattern continues unless a 
pattern rule is spelled out. For example, the pattern might begin l, 2, 3, but 
might continue in any of these ways: 
l, 2, 3, 1, 2, 3, l, 2, 3, ..... (repeating 1,2,3) 
1, 2, 3, 4, 5, 6, 7, ..... (listing the natural numbers) 
1, 2, 3, 5, 8, 13, ... (each number after 2 being the sum of the 2 
preceding ones) 
l, 2, 3, 2, 1, 2, 3, 2, 1, ... (going up and down between 3 and 1) 
Encourage students to find many ways to continue a pattern beginning with 
a specified two or three numbers or shapes. 
GradeTwo23 
GCO C: Student will explore, recognize, represent and apply patterns and relationships, both 
informally and formally. 
Sample Assessment Items/Strategies 
Performance 
t/ Ask students to create two different patterns using pattern 
blocks which both focus on the number of sides in shapes. 
t/ Request that the student create two different patterns using 
counters. Ask her /him to find two ways in which the patterns are 
the same and two ways in which they differ. 
Interview 
t/ Ask the students to create two patterns which are similar, but not 
exactly the same. Ask them to comment on what the similarities 
and differences are. 
t/ Tell a student that the first two numbers in a pattern are 5, 10. 
Ask for different ways in which the pattern might be continued. 
t/ Tell the student that another child continued the pattern 1, 2, 3, 4, 
by saying 2, 3,. Ask the student if he/ she thinks that the other child 
is incorrect or whether the other child might have an idea which 
really is a pattern. 
Portfolio 
~ Students might collect photographs of drawings of patterns they 
observe in the environment. They might comment on these patterns 
and what makes them patterns. 
GradeTwo24 
Resources 
GCO C: Student will explore, recognize, represent and apply patterns and relationships, both 
informally and formally. 
KSCO ii) By the end of grade 
three students will be expected to 
use patterns to solve problems 
By the end of grade two 
students will be expected to: 
•use and recognize the 
patterns in an addition table 
•recognize place value 
patterns 
Elaboration- Instructional Strategies/Suggestions 
•Students should be encouraged to detect and explain patterns that can be 
found in the addition table. These patterns can then be used to help stu-
dents determine an unknown sum or difference. 
F~r example: 
··+ .· :. 0 .. ,l · 3 4 5 . . "6 ·a 9 
" .. O· ·· 0 1 2 3 4 5 6 7 8 9 
1 1 2 3 4 5 6 7 8 9 10 
2 2 3 4 5 6 7 8 9 10 11 
3 3 4 5 6 7 8 9 10 11 12 
.4 4 5 6 7 8 9 10 11 12 13 
·s 5 6 7 8 9 10 11 12 13 14 
7 8 9 10 11 12 13 14 15 
7 7 8 9 10 11 12 13 14 15 16 
8 8 9 10 11 12 13 14 15 16 17 
9 9 10 11 12 13 14 15 16 17 18 
students might note that: 
- the even numbers are on the main diagonal, so only evens are sums 
of numbers with themselves. 
- the numbers increase by ones across a row, since we are adding one 
more as we go right. 
- all of the S's are on one diagonal line, since each time one of the 
addends is one greater, the other must be one less. 
•Students should be able to explain how 
to transform the model of a 3-digit 
number to that of another number in 
which only one digit is different. 
(See example at right.) 
Students can then extend and create place 
value patterns. 
For example: 
512, 502, 492, ..... . 




















































Using several hundreds charts, have students convert them so they can see 
charts from 1 to 100, 101 to 200, up to 999. On these charts, use coloured 
counters to cover numbers forming a pattern and encourage the students to 
explore the place value representation of the covered numbers. 
For example, the pattern 13, 23, 33, 43,.., depicted as a vertical column of 
counters, represents increasing the number by 10 each time. 
GradeTwo25 
GCO C: Student will explore, recognize, represent and apply patterns and relationships, both 
informally and formally. 
Sample Assessment Items/Strategies 
Perfonnance 
t/ Request that the student cover a pattern on the addition table and 
then describe how the pattern could.help him/her remember a 
forgotten fact. 
t/ Ask the student to use base ten materials to help her /him con-
struct a place value pattern in which the fifth term is 302. 
t/ Have the student count by 20's, recording each number said. Ask 
how often the number said has a 0 in the tens place. 
Paper and pencil 
t/ Cover all the 9's within an addition table. Ask students to describe 
the pattern in the numbers that make up the 9's. 
t/ Show the first and second terms of a pattern using base ten blocks . 
.. ·. 
··········-· - .......... 
. -l:l:tllllta:tJ lt&t:a:ttttl ··Q 
mlt:tl:l:llDI aama~ a 
.. ................................ 
. . ... . 
.. ········ .. ... 
... . .. 
.. 
··-: : .. · :_.·.. . 
Ask what the student thinks the 10th term probably is. 
t/ Have the student continue the patterns below for 3 or 4 terms: 
132, 142, 152, .. 
378, 388, 398,.. 
213, 313, 413, ... 
Interview 
t/ Model the following place value blocks as shown. 
llt= 1111:: 
Ask the child what you should show next. 
GradeTwo26 
Resources 
GCO C: Student will explore, recognize, represent and apply patterns and relationships, both 
informally and formally. 
KSCO iii) By the end of grade 
three students will be expected to 
represent mathematical patterns 
and relationships in informal 
ways, including via open sentences 
(i.e. statements with missing 
addends). 
By the end of grade two stu-
dents will be expected to: 
•represent patterns using their 
own notation or symbolism 
•solve simple addition and 
subtraction open sentences 
involving facts 
Elaboration- Instructional Strategies/Suggestions 
•To explain a pattern such as: 
0 x 0 x x 0 x x x ... , 




•Students should meet open sentences of the following 6 forms. 
a+b=[] 
a+[]=c 




Generally students find the first type of sentence in each group easiest to 
solve, followed by the middle type. Many students find the last type of 
sentence in each group, one without an obvious starting place, the most 
difficult. These should not be used as frequently. Students would have 
manipulatives available to them to solve these open sentences. 
GradeTwo27 
GCO C: Student will explore, recognize, represent and apply patterns and relationships, both 
informally and formally. 
Sample Assessment Items/Strategies 
Paper and pencil 





t/ Ask: How might you use counters to find the number to make 
this sentence true. 
[] + 8=15? 
t/ Clap a pattern, such as * ** * ** * ** * ** . 
Ask the student how he/ she might describe the pattern to another 
student if he/ she couldn't clap it. 
GradeTwo28 
Resources 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated with 
· measurement. 
KSCO i) By the end of grade 
three students will be expected 
to measure and understand 
basic concepts and attributes of 
length, capacity, mass, area and 
time 
By the end of grade two 
students will be expected to: 
•identify procedures not 
involving units to be used to 
compare areas 
Elaboration- Instructional Strategies/Suggestions 
•Children should recognize that area tells about the space an object takes 
up on a flat surface. Children should investigate strategies to compare the 
areas of two or more objects. Situations should involve both direct and 
indirect measurement. 
0 Direct measurement - compare areas by covering one item with 
another. 
0 Indirect measurement - compare areas by reshaping one item so 
that it fits on top of the other or by comparing both items to a third 
referent 
Students should be led to see that the definition of area is such that shape 
is irrelevant; the area does not change just because the object is cut up 
and rearranged on the surface and the shape has changed. Students might 
think, for example, how a space might be covered by a textbook, a scribbler 
and a small notebook. Even though the objects may switch their positions, 
the same space is being covered. 
T s s T N N 
Provide opportunities for students to order the areas of a number of shapes 
or flat objects as well as opportunities for students to select the item most 
appropriate to cover a particular space. 
GradeTwo29 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated with 
measurement. 
Sample Assessment Items/Strategies 
Performance 
.I Ask the student to cut out two shapes that look different but have 
the same area . 
.I Have students decide where to cut a piece of adding machine tape 
so that it has the same area as an envelope (which is available and 
which is wider). Have the student verify his/her prediction. 
Interview 
.I Provide students with two sheets of paper where one has only 
slightly less area than the other, but still fits on top of the other with 
cutting it up. Ask the student to decide which has the greater area . 
.I Ask students whether an item which is long and thin can have the 
same amount of area as a short, fat item . 
.I Ask the student to describe an item which is long but doesn't have 
much area . 
.I Ask the student why a tablecloth's area is usually greater than the 
area of the table it is supposed to cover. 
GradeTwo30 
Resources 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated with 
measurement. 
KSCO ii) By the end of grade 
three students will be expected 
to identify and use non-
standard and standard units of 
measurement and appreciate 
their role in communication 
By the end of grade two 
students will be expected to: 
•have a sense of the lengths 
of 1cmand1 m 
•have a sense of how much 
1 Lis 
•estimate and measure 
length in nonstandard and 
standard units 
•estimate and measure 
capacity in nonstandard and 
standard units 
•recognize why standard 
units are used 
A developmentally appro-
priate curriculum encour-
ages the exploration of a 
wide variety of mathemati-
cal ideas in such a way that 
children retain their enjoy-
ment of, and curiosity 
about, mathematics. It 
incorporates real-world 
contexts, children's experi-
ences, and children's lan-
guage in developing ideas. It 
recognizes that children 
need considerable time to 
constru.ct sound 
understandings and develop 
the ability to reason and 
communicate mathemati-
cally. NCTM Standards, 
p.16 
Elaboration-Instructional Strategies/Suggestions 
•Students should develop a sense of the length of a metre and a centime-
tre. 
LJ One way to do this is to relate the lengths to their own bodies. For 
example: "My legs are about half a metre long, my nose is 4 cm long, and 
8 of my footprints would make a metre." 
0 Frequently ask students to "Show me one centimetre (6 cm, 20 cm, etc.) 
with your fingers" and "Show me one metre with your arms". Focusing 
on estimation as an essential part of the measurement process helps 
students develop a better "sense" of the size of a unit. 
•Students should develop a sense of how much a litre container will hold. 
LJ Include situations in which students will come to realize that contain-
ers can have different shapes but still hold a litre. For example, fill an 
empty 1 litre milk container with sand. Have students estimate which 
other container would hold the same amount, and check by pouring the 
contents into it. 
•Students should estimate and measure in metres and centimetres. 
0 Include situations which are of interest to the students and that pro-
vide useful information, such as, buying carpet for the reading comer, 
measuring book heights for a new bookcase, or finding out if something 
can fit through the door. 
• Students should estimate and measure capacity, using the litre as a unit. 
0 How many litres of trash will the wastebasket hold? 
0 Provide 5 or 6 large capacity items (fish tank, pail, jug, baby bath, 
roasting pan) Tell the students that one of the containers holds (_) litres. 
Have them estimate and vote for the container they think has the correct 
capacity. Encourage students to talk about their reasoning. 
•Students should recognize that we use standard units in order to ensure 
that we understand one another when describing measurements. 
0 Students should be provided with experiences where they measure an 
item's length with, for example, a pencil of their own choosing and tell 
how many pencils long the item is. Inevitably, different numbers will 
arise, as different pencils have different lengths. Students should discuss 
how this might cause a problem if they had to call someone on the 
phone and tell them how long the item was. You might then introduce 
the centimetre cube and have everyone measure the item again with a 
line of centimetre cubes. They will see that this time everyone arrives at 
the same number; thus, communication of that number to others would 
be meaningful. 
The book How Big is a Foot? would be appropriate to read to students to 
dramatize the situation described above. 
GradeTwo31 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated with 
measurement. 
Sample Assessment Items/Strategies 
Performance 
./ Ask the student to cut a length of about lm from a ball of string. 
Have the student verify the estimate . 
./ Ask the students to use paper clip chains to estimate the number of 
wrist circumferences in his /her arm length . 
./ Ask the student to determine the capacity of several containers and 
graph the results. Ask the student to discuss the graph . 
./Ask the student to mark a one litre estimate on a plastic container. 
Have him/her compare it with the standard litre measurement. 
Interview 
./ Ask the student if 1 litre of juice would be enough for the whole class 
and to tell why . 
./ Ask the student why it would be safer to measure the length of a 
running track for a meet in metres than in foot paces . 
./ Ask the student to describe the size of container that would be 
needed to hold 25 litres of water. 
Presentation . 
./ Ask groups of students to develop an appropriate plan to compare the 
height of the waste-paper basket to the distance around and to explain 
their plan to another group. 
Portfolio 




GCO D: Students will demonstrate an understanding of and apply concepts and skills associated with 
measurement. 
KSCO ii) By the end of grade 
three students will be expected 
to identify and use non-
standard and standard units of 
measurement and appreciate 
their role in communication 
By the end of grade two 
students will be expected to: 
•estimate and measure mass 
and time using nonstandard 
and standard units 
•have a sense of how much 
1 kg is 
•read half hours and hours 
on a clock 
A portfolio is a showcase 
for student work, a place 
where many types of assign-
ments, projects, reports, and 
writings can be collected. 
Progress in, attitudes 
toward, and understanding 
of mathematics can be seen 
in a comprehensive way. 
The collection exemplifies 
the goals of the NCTM 
Evaluation Standards and 
shows much more than will 
a single test. (Yellow p.35) 
Elaboration - Instructional Strategies/Suggestions 
•Students should continue to use nonstandard units to measure mass. 
These include: marbles, ball bearings, multilink cubes, base ten materials, 
erasers, etc. Mass continues to be measured on a balance scale, as opposed 
to something like a bathroom scale where the source of the number appear-
ing is less clear to the student. 
•Students should develop a sense of what a kilogram "feels" like. 
D Include situations in which the student will: 
- compare objects to an established 1 kg mass. Have students determine 
what is "more than, less than, about the same as" 1 kg of sugar. 
- create masses of 1 kg. Ask students to fill containers with various 
materials until a mass of 1 kg is reached. 
- find common 1 kg products. 
•Students should estimate and measure mass using the kilogram as the 
unit. 
D Investigate the number of kilograms they could comfortably carry in 
their backpack, the number of kilograms they eat in an average day, etc. 
•Students should use nonstandard units to measure time. 
Students might determine how many times the can clap their hands : 
- while a particular song is being played 
- while a race is run 
- in one minute 
• Students should be able to read time in hours and half hours on: 
- a digital clock 
- an analog clock 
They should also be aware that the minute hand and hour hand on an 
analog clock are different lengths and that the minute hand is at 6 for the 
[]:30 and at 12 for the []:00 . Some students will be aware that the hour hand 
moves during the course of the hour, and that at the []:30, it is halfway 
between two numbers. 
While using an analog clock, students can be introduced to the term "half 
past" because half of the clock has been swept by the minute hand since the 
corresponding "o'clock time". Some children may be confused since there is 
not a half-clock spread between the two hands. 
GradeTwo33 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated with 
measurement. 
Sample Assessment Items/Strategies 
Performance 
./ From a collection of objects, ask the students to predict which one 
has a mass of about 1 kilogram . 
.t Ask the student to show, on an analog clock, the time they arrive at 
school, have lunch, go to bed, etc . 
.t Ask the student to find something which has the same mass as 2 
bags of marbles . 
.t Ask the student to choose a small item. Then have the student 
estimate and determine how many of the item would be required to 
make a mass of a kilogram . 
./ Ask the student to find out the number of potatoes in 2 kg. Ask 
whether the number will always be the same and why or why not. 
Interview 
.t From a collection of objects, ask the student to predict which one 
has a mass of about 1 kg . 
./ Ask the student what unit he/ she would use to measure the mass 
of a watermelon. 
Portfolio 
.t Have students develop a measuring book that they can add to over 
time. 
· Grade Two 34 
Resources 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated with 
measurement. 
KSCO iii) By the end of 
grade three students will be 
expected to estimate and 
determine measurements in 
everyday problem situations 
and develop a sense of the 
relative size of units. 
By the end of grade two 
students will be expected 
to: 
•choose appropriate units 
with which to estimate 
measure length, capacity, 
mass and time and per-
form the measurements 
•recognize that the size of 
unit used affects the 
number describing the 
measurement 
•recognize that it takes 
100 cm to make up 1 m 
Elaboration- Instructional Strategies/Suggestions 
• •It is important to incorporate estimation in all measurement activities and 
not treat it as a separate topic. 
Estimating and measuring in non-standard units helps students focus on 
cert~ principles of measurement: 
The bigger the unit used, the fewer the number of units it takes. 
For example, your arm might be 4 pencils (longer unit) or 24 paper 
clips (smaller unit) in length. 
Some units are more appropriate than others for measuring a 
certain object (It makes more sense to measure a large container 
with a large unit.) 
D It is helpful for students to use body units (arm lengths, foot lengths, 
strides) to measure length. This provides them with a permanent referent 
when estimating and measuring. Invite students to estimate, explore, and 
record the length of various classroom objects, using their own body units. 
For example: The door is almost 10 hands wide. 
Students should estimate and measure in many everyday situations. For 
example, they might: 
D find the number of kilograms they could comfortably carry in a 
back pack 
D find the number of kilograms of food they eat in a normal week 
D compare the masses of various types of balls 
D find the size of bag needed to hold 1 kg of flour 
D estimate the capacity of the sink in litres 
D estimate the height of a young tree. 
Students should recognize which linear unit (metres or centimetres) is 
appropriate in a given_situation. 
D Include situations in which something is measured in centimetres in one 
case and metres in another. For example, centimetres would be appropri-
ate when measuring the length of your foot and metres when determining 
the distance to the school library. 
•Students should recognize that a metre is 100 cm long. Although many metre 
sticks are marked up to 100, it is often still not clear to students that lining up 
100 centimetres really produces a metre. It is suggested that 100 centimetre 
cubes (from a base ten kit) actually be interlocked and measured against the 
metre stick. 
As ne~standard units are introduced, it is important to take time to teach the 
format of recording measurements with that unit, for example, 5 centimeters as 
Scm. 
GradeTwo35 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated with 
measurement. 
Sample Assessment Items/Strategies 
Performance 
~Have students locate a number of items in the room about as long 
as a base ten rod. 
~Have students determine how many teaspoons make up a table-
spoon. 
~Have students find out how many grapes usually balance the mass 
of one plum. 
Interview 
~ Ask the student to explain why it is more appropriate to describe 
the length of a pencil in centimetres than in metres. 
~Ask the student how two students might each correctly measure an 
item , but one says it is 18 pencils long, while the other says it is 5 
pencils long. 
~Tell the student that Sue measured an item and found it to be 3 
pencils long. Ask how many erasers long it might be. 
w'Have the student name an appropriate unit for measuring the 
height of a brown bear. 
~Ask why a long piece of rope might not be a good unit for measur-
ing the thickness of a book. 
~ Ask why it is not a good idea to tell someone how many pieces of 
paper long a table is. 
GradeTwo36 
Resources 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
· and relationships. 
KSCO i) By the end of grade 
three students will be expected 
to explore and experiment with 
geometric shapes and relation-
ships (including the orienta-
tion and perspectives of 
objects). 
By the end of grade two 
students will be expected 
to: 
•recognize 3-D models in 
drawings or from alternate 
perspectives 
Elaboration - Inshuctional Strategies/Suggestions 
• While some students quickly become familiar with conventions for 
drawing 3-D models on 2-D surfaces, others will need assistance to under-
stand perspective. 
All students should appreciate that the appearance of solids changes with 
change of vantage points. Questions to pose include: 
- If you look at a cube, what is the most/least number of faces you 
can see at once? 
- What would a side view of a triangular prism look like? A top 
view? A bottom view? 
- What would a cylinder look like when flattened out? 
0 Have students choose 3 or 4 blocks and build a structure. They can 








GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
_ and relationships. 
Sample Assessment Items/Strategies 
Perfonnance 
./ Present drawings of a variety of 3-dimensional solids. Ask the student to 
match these with the solids provided. 
Paper and Pencil 
.I Show drawings or pictures of shapes from different perspectives and ask 
the student to identify each vantage point. 
Interview 
.I Ask the student how these solids are the same I different . 
./ Ask the student why it is better to draw a cube as shown on the left than 
as shown on the right. 
D 
./ Describe two shapes that look the same from the top. 
Presentation 
./ Show the child two different drawings of a cube. Ask how many faces 
can be "seen" in each drawing and which drawing he/she thinks is the 
better drawing. Have him/her explain the choice to a classmate. 
GradeTwo38 
Resources 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
KSCO ii) By the end of grade 
three students will be expected 
to describe, model, draw and 
classify 2- and 3-D figures and 
shapes. 
By the end of grade two 
students will be expected to: 
•compare and describe 
models 
•use mathematical terminol-
ogy to identify shapes 
•create a variety of 2-D 
shapes 
Elaboration - Instructional Strategies/Suggestions 
• In order to develop good spatial sense students should spend as much 
time exploring 3-D models as they do 2-D shapes. 
Students could compare 3-D models in different ways, for example: 
- number of faces, vertices and edges 
- shadows cast 
- how they fit together 
Students should be encouraged to buildwith solids to create complex 
structures. 
0 Have students investigate geoblocks, predicting what their shadows 
would look like when held up to a light in different orientations. 







Sorting shapes or constructing patterns helps students to focus on the 
essential details needed to identify shapes. For example: 
L 7 .. 1_ _..IL 7 .. 1_ ...... 
0 Students can play the following game in pairs or small groups: 
Place one of each type of pattern block in a bag. One student chal-
lenges another to find a specific shape by feel. If he/she is successful, 
the block is kept and the game continues until all blocks have been 
won. 
•In creating shapes, students should focus on the attributes of those 
shapes, for example: 
- type of comers 
- curved/ straight sides 
- how they fit together 
Through investigation, students should come to recognize the variety of 
triangles and quadrilaterals that can be created. 
For example: 
~ L 7l \ 
They might use straws, playdoh, paper strips and brads, toothpicks (with 
playdoh comers), string, geoboards and elastics, tangrams, etc. 
GradeTwo39 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
- and relationships. 
Sample Assessment Items/Strategies 
Performance 
.I Provide each of two children with identical sets of 5 different solids. 
One child builds something and then describes it to the other who tries 
to duplicate the original, without seeing it . 
.I Make a continuous pattern with shapes. Ask the child to "read" the 
pattern to you . 
.I Provide a long loop of string and ask the student to shape it into a 
long tilted triangle. 
Paper and Pencil 
.I Have the student draw what the shadow of a cube might look like . 
.I Tell the students that you intend to cut straight down through a cube. 
Ask the students to draw the shape they expect to see on the inside 
when you open it up. 
Interview 
.I Show a set of shapes which has one or more common attributes. 
Include one shape which does not belong. Ask the student to identify 
the odd one and tell how he/ she knows . 
.I Ask the student to describe one of the pattern block shapes . 
.I Ask: What makes a rectangle a rectangle. (Most children believe that 
squares are not rectangles. They are, however, special cases of rectangles.) 
.I Ask: How do you know that the shape on the left is a circle and the 
one on the right is not? 
• 
Portfolio 
.I Have the student create a drawing that includes a parallelogram, a 
rectangle and a triangle. 
Presentation 
./Ask the student how he/she would explain to a younger child how a 
cylinder and a sphere are alike and how they are different. 
GradeTwo40 
Resources 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
I<SCO iii) By the end of grade 
three students will be expected 
to investigate and predict the 
results of combining, subdivid-
ing and transforming shapes. 
By the end of grade two 
students will be expected to: 
•observe and describe flips 
Elaboration - Instructional Strategies/Suggestions 
• Investigating the properties of flips allows students to explore symme-
try. 
Students should recognize that when objects are flipped : 
- the orientation of the object changes 
(right might become left, top might become bottom, etc.) 
- the size does not change 




- if you fold along the flip line, you will get a match 
Students should use Miras or mirrors. 
Ask the student where to put the mirror to create 6 boxes. 
GradeTwo41 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
Sample Assessment Items/Strategies 
Performance 
.I Invite students to experiment with a mirror. Ask: What does not 
seem to change and what does change when you look at yourself in the 
mirror? 
Paper and Pencil 
.I Show a shape. Ask the student to draw what it will look like when 
flipped along various flip lines. 
Interview 
.I Ask the student to explain how a symmetrical shape is different from 
one that is not by relating symmetry to the idea of flips . 
.I Ask: If I am looking in the mirror at the image of these objects, which 







.I Tell the student that Anne drew a picture to show what the shapes 
she saw in the mirror looked like. 
0 0 
D D 
Have the student explain to the class what is wrong with the picture. 
GradeTwo42 
Resources 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
KSCO iv) By the end of grade 
three students will be expected to 
relate geometric ideas to number 
and measurement ideas and 
recognize and apply geometric 
principles in real-world situa-
tions. 
By the end of grade two 
students will be expected to: 
•use number to explore 
triangles and quadrilaterals 
Elaboration - Instructional Strategies/Suggestions 
•In creating shapes, one of the attributes that students need to focus on is 
the number of sides. 
D Have students use straws of different lengths and pipe cleaners (or 
playdoh) for connectors to create a variety of different looking triangles. 
Suggest that students make a triangle that is different in at least one wa~ 1 
from those constructed above. 
Ask students to sort the triangles created and explain the sorting. 
GradeTwo43 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
Sample Assessment Items/Strategies 
Perf onnance 
.I Provide a geoboard. Ask the student to make two shapes, one with 3 
more sides than the other. · 
.I Provide the child with sets of 10 toothpicks. Ask him/her to use all 10 
toothpicks to make as many shapes as possible. 
Paper and Pencil 
.I Begin a shape for the children as shown. Ask them to complete the 
shape in two different ways. 
Interview 
./ Ask the student to choose two quadrilaterals from an assortment of 
shapes. The student then compares them, telling how they are the same 
and how they are different. 
GradeTwo44 
Resources 
GCO F: Students will solve problems involving the collection, display and analysis of data. 
KSCO i) By the end of grade 
three students will be expected 
to collect, record, organize and 
describe relevant data. 
By the end of grade two 
students will be expected to: 
•conduct simple surveys, 
record data and interpret 
results 
Elaboration- Instructional Strategies/Suggestions 
•Students should develop strategies to collect and record information about 
topics of interest. 
~ttention should be paid as to how best to ask questions (if necessary) to 
gather the information. 
Students should be encouraged to use a tally system for recording data. 
e.g., 'ftU-.111 
Students could compare recording systems and discuss why it is 





8: mt. ltU-.11 
GradeTwo45 
GCO F: Students will solve problems involving the collection, display and analysis of data. 
Sample Assessment Items/Strategies 
Paper and Pencil 
t/ Provide the student with results from a simple survey and ask 
him/her to draw conclusions. 
Interview 
t/ Tell the children that they might be asked to conduct a survey to 
find out bedtimes of 7- and 8-year olds. Ask what they would have 
to think about when they actually asked fellow students so the ques-
tion would not be confusing (e.g. weekends or weekdays). 
Presentation 
t/ Ask pairs of students to decide whether they should ask 5 - 10 
students, 20 students, or 100 students their favourite colour in order to 
find the most popular colour among 7- or 8-year olds. Ask them to 
explain their reasons to the class. 
GradeTwo46 
Resources 
GCO F: Students will solve problems involving the collection, display and analysis of data. 
KSCO ii) and iii) By the end 
of grade three students will be 
expected to construct, read, and 
interpret concrete and pictorial 
displays of relevant data. 
By the end of grade two 
students will be expected to: 
•create and interpret bar 
graphs and pictographs 
Elaboration - Instructional Strategies/Suggestions 
•Students should create graphs in a variety of situations as a means of 
organizing collected data. 
Students should interpret graphs that have already been created to find out 
information about a variety of topics. 
Both bar graphs and pictographs should be created. Students should be 
exposed to both vertical and horizontal bar graphs. 
Students could roll a die 10 times and record the result each time. 
Then a graph could be created. 
They might collect and graph data in connection with activities in 
other subject areas. For example: 
Mm. Tues. Wed. 
GradeTwo47 
GCO F: Students will solve problems involving the collection, display and analysis of data. 
Sample Assessment Items/Strategies 
Perf onnance 
t/ Ask the students to create a pictograph to show the favourite 
authors of students in the class. 
Paper and Pencil 
t/ Provide a paragraph of text. Ask the children to draw a graph to 
show the numbers of each vowel in the paragraph. 
t/ Ask the student to draw a graph to show the amount of number 
facts with sums of 0, l, 2, ..... up to 10. Ask them what they notice. 
Interview 
t/ Provide a graph like this one: 
-~ · · . 
. - -c::CS . . . . · 
.···Catt; . . 
I '.: .. el?da · .
.. ...... . 
........................................... __ 
Ask the student what it is about and what conclusions can be drawn. 
GradeTwo48 
Resources 
GCO F: Students will solve problems involving the collection, display and analysis of data. 
KSCO iv) By the end of 
grade three students will be 
expected to generate ques-
tions, develop and modify 
predictions, and implement 
plans with respect to data 
analysis. 
By the end of grade two 
students will be expected 
to: 
•develop and modify 
predictions with respect to 
data collected or presented 
to them 
Elaboration - Instructional Strategies/Suggestions 
•Students should continue to generate questions about data, but should 
increase attention to predictions based on data collected or presented to 
them. They might predict their expectations before data is collected about a 
certain situation and then verify or modify their thinking as the result of the 
actual data. 
For example, predictions might be made and data collected about: 
- the number of right handed students for each left handed student 
- whether more students ride buses to school, walk, or get a drive 
- whether more students swim in the winter or do not. 
GradeTwo49 
GCO F: Students will solve problems involving the collection, display and analysis of data. 
Sample Assessment Items/Strategies 
Performance 
t/ Have students predict which vowel will occur most often in a 
piece of text. They then count and list or graph the number of each 
vowel that occurred and test their predictions. If the prediction is 
inaccurate, they describe why it might have been. 
t/ Ask student to decide whose name they expect to hear most often 
when students name their favorite sports hero. Students choose their 
hero and write it down. Students represent the data and determine 
the validity of their predictions. 
Interview 
t/ Ask students whether they think that more students in the class 
would choose skiing or skating for a class party. Ask for suggestions 
as to how they think they should best find out whether or not they 
are correct. 
Grade Two SO 
Resources 
GCO G: Students will represent and solve problems involving uncertainty. 
KSCO i) By the end of grade 
three students will be expected 
to conduct informal investiga-
tions of chance and estimate 
probabilities with respect to 
games and other simple, 
everyday situations. 
By the end of grade two 
students will be expected to: 
•recognize that probability 
predictions need not come 
true 
•recognize that some events 
are more likely than others 
Elaboration- Instructional Suggestions 
•Students should realize that although one situation may be more likely in 
theory, it may not happen that way in a given set of tries. 
~or example, 
While it is not very likely, you might spin the A section 7 times out of 10. 
•Students might experiment with a variety of spinners to determine which 
sections are more or less likely to be spun. 
Students should continue to use the terms "always", "never'' and "prob-
ably" in appropriate situations. 
GradeTwoSl 
GCO G: Students will represent and solve problems involving uncertainty. 
Sample Assessment Items/Strategies 
Perf onnance 
ti' Ask the child to design a spinner where: 
spinning red is more likely than spinning green, but 
spinning red is less 1*ely than spinning yellow 
ti' Ask the child to roll a die 10 times and record each outcome. 
Suppose, for example, that 6 comes up most often. Ask whether he/ 
she thinks the same thing will happen next time and why. 
Interview 
ti' Tell the student she/he wins $1 if the spinner lands on red and 
loses $1 if it lands on blue. Ask the student how she/he would like 
the spinner to be designed. 
ti' Ask whether flipping a coin is a fair way to decide whether Anne 
or Sue should go first in a game. 
ti' Show the spinners below. 
Ask: If four children are playing a game, why is the spinner on the 
left more likely to be used than the one on the right? 
ti' Ask the child to think of an event that is possible, but not very 







GCO A: Students will demonstrate number sense and apply number theory concepts. 
KSCO i) By the end of grade 
three students will be expected 
to construct and communicate 
number meanings, and explore 
and apply estimation strategies, 
with respect to whole numbers 
By the end of grade three 
students will be expected to: 
•estimate the size of num-
bers ( by rounding to the 
nearest ten or hundred). 
Elaboration - Instructional Strategies/Suggestions 
•Rather than rounding numbers in isolation, emphasis should be on round-
ing to estimate results of calculations. 
Instead of simply applying the "S" rule (5 or greater rounds up, less than 5 
rounds down}, students need to learn to do what makes sense in each 
situation. 
For example, it makes sense to: 
-under-estimate the number of items you can buy with a fixed amount of 
money (rounding down); 
-over-estimate how much food to prepare for a party, to make sure there is 
enough (rounding up). 
Have students map out a street where the houses are numbered in 
intervals of 10, with a bus stop at every tenth house. 
Ask students to choose an address and decide which bus stop they 
would use if they were tired. 







Grade Three 1 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
Sample Assessment Items/Strategies 
Paper and Pencil 
V Ask the student to explain how he I she would round each number to 
estimate the following sum: 
38 + 48 + 35. 
V Ask the student to name some numbers that might be rounded to 120. 
VPoint out that when you go grocery shopping, you sometimes round 
each price to the nearest 50¢. Ask how much you should have estimated 
as the total for products with these prices? 
79¢ $1.38 $2.59 . 
Interview 
V'Tell the student that a number is rounded to 40. Ask what it might 
have been. 
V Ask the student to describe a situation in which one would use the 
number 500 to estimate 475. 
Portfolio 
Vfell the student that Jane estimated 82 - 47 by using 80 - 50. Without 
actually finding the answer, ask how he/ she knows that her estimate is 
low. 
Grade Three 2 
Resources 
. GCO A: Students will demonstrate number sense and apply number theory concepts. 
KSCO ii) By the end of grade 
three students will be expected to 
concretely explore common 
fractions and decimals in mean-
ingful sitWitions 
By the end of grade three 
students will be expected to: 
• use simple fractions 
Elaboration - Inshuctional Strategies/Suggestions 
•Students will generally have been introduced to fractions in earlier grades. 
Students· should continue to use simple fractions such as 1/2, 1/3, 1/4, etc. 
to describe both: 
- parts of a whole 
thirds-
-and parts of a set. 
fourths-
It will be natural, when introducing a fraction such as 1/4, to show the 
related fraction 3/4. 
Students might examine fractions of particular geometric shapes. For 
example: 
1/2 of a rectangle 
I 
1/4 of a square 
1I6 of a hexagon 
Grade Three 3 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
Sample Assessment Items/Strategies 
Perfonnance 
ti' Ask the student to use multilink cubes to show that 1/2 is less than 3/ 
4. 
Paper and Pencil 
ti' Ask the student to colour 1I4 of the circles. 
0000 
0000 
tl'Tell the student that Jack has 10 buttons. Some have 2 holes and some 
have 4 holes. Ask: What is the greatest fraction that can have 2 holes? 
What is the least fraction that can have 2 holes? 
tl'Tell the student that Lee and Teddy bought their mother a gift for 
Christmas which costs $20. Lee paid 3/4 of the cost andTeddy paid the 
balance. Ask: How much did each pay? 
Interview 
ti' Ask the student to tell why, whenever you see a representation of 1/3, 
there is always a 2/3 associated with it. 
ti' Ask the student to describe how to find 1/3 of a strip of 9 squares. 
Portfolio 
tl'Tell the student that you have 8 coins. Half of them are pennies. More 
than 1/8 of them are quarters. The others are nickels. Ask how much 
money you could have. 
Presentation 
ti' Ask pairs of students to explore the following problem and to present 
their findings to the class. 
The shape below is 1/2 of a larger one. What could the larger one look 
lik ? e. 




• ~ .. ~ • ,.: • • '!' 
• • • • 
• • • 
• • • • • 
Invite students to create similar problems to challenge other groups. 
Grade Three 4 
Resources 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
KSCO ill) By the end of grade 
three students will be expected to 
read and write whole numbers 
and demonstrate an understand-
ing of place.value (to four 
places). 
By the end of grade three 
students will be expected to: 
• record and model numbers 
up to and including the 
thousands 
Elaboration - Instructional Strategies/Suggestions 
•"Building" larger numbers with concrete materials helps students 
develop a better sense of those numbers. 
To help students see 1000 better, introduce it as ten stacked flats. 
Encourage students to interpret numbers in different ways. Have them 
avoid the word "and" in the middle of the number in order to reserve it for 
the decimal point. 
For example, 2936 may be interpreted as: 
2 thousands, 9 hundreds, 3 tens, 6 ones 
OR 
29 hundreds, 3 tens, 6 ones 
etc. 
Students should be aware that numbers greater than 9999 are written with 
a space (e.g., 10 453). 
Invite students to make up number riddles. 
Other students show their solutions to the riddles by building models 
with base ten blocks. 
For example: 
I am between 1100 and 1200 
My last digit is an odd number. 
What is the least number I can be? The greatest? 
Grade Three 5 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
Sample Assessment Items/Strategies 
Perf onnance 
t/ Ask the student to model 4230 using base ten blocks. 








t/ Ask the student to write the numerals for a number which is: a) 10 
greater; b) 100 greater. 
Paper and Pencil 
t/ Ask the students to make a list of where in a newspaper they might 
see a number like 5210. 
Interview 
t/ Ask the student to tell why this shows 1243. 
. . . " · .. · .. : ... · : ... ·:·. . . 
t/ Ask the student to explain, in different ways, how much 2000 is. 
t/ Ask: How many tens make 1000? 
Grade Three 6 
Resources 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
KSCO iv) By the end of grade 
three students will be expected 
to order whole numbers and 
represent them in multiple 
ways. 
By the end of grade three 
students will be expected tq: 
•read numbers in several 
ways 
Elaboration - Instructional Strategies/Suggestions 
•Students should realize that numbers can be read in more than one way. 
For example, 432 may be read as: 
-4 hundreds, 3 tens, 2 ones 
OR 
-forty-three tens, 2 ones 
OR 
-4 hundred thirty-two ones 
Exercises such as 432 = _h, _t, _o should be avoided since the student 
does not need to understand the value of each digit to complete them 
correctly. 
Instead, use exercises such as: 
Create a number greater than 500 with 3 in the tens place. 
Provide a set of number cards, such as: 
1 7436 1 1 1462 1 I s14 1 
One student chooses one of the numbers in his/her head, then gives 
clues to another student, based on different ways to read the number. 
The student should try to use clues which could apply to more than one 
number. 
For example: The clue "there are more than 10 hundreds" eliminates 
814 from the group of three numbers. 
Grade Three 7 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
Sample Assesment Items/Strategies 
Perfonnance 
t/ Ask the student to use the base ten materials to represent 2047 in 
different ways. 
t/ Ask the student to show with base ten blocks that 132 is 13 tens and 2 
ones. 
Paper and Pencil 
V' Ask the student to record a number made up of 15 tens and 15 ones. 
t/Tell the student that a number is made up of 42 tens and fewer than 5 
ones. Ask what it could be. 
Interview 
V' Ask the student to read 3241 without using the word "thousand(s)". 
t/ Ask the student to explain why 320 is the same as 32 tens. 
t/Tell the student that to subtract 132 from 500 Anne said, "500 is 50 
tens, so I'll regroup one ten and that leaves 49 tens." Ask why this was a 
good idea. 
Presentation 
V'Have pairs of students discuss the following problem: Jane said that 
421 has more tens than 139. Peter said that it has fewer. How can they 
both be correct? Group ideas can be shared in a class discussion. 
Grade Three 8 
Resources 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
KSCO v) By the end of grade 
three students will be expected 
to apply number theory concepts 
(e.g., place value pattern) in 
meaningful contexts with 
respect to whole numbers and 
commonly used fractions and 
decimals. 
By the end of grade three 
students will be expected to: 
•extend the place value 
system to model and record 
numbers involving tenths 
Elaboration - Instructional Strategies/Suggestions 
•To extend the place value system to decimals, students should focus on the 
basic pattern of ten. 
If 10 ones make 1 ten, 10 tens make 1 hundred, etc., then, since 10 tenths 
ma!<e 1, the place to the right of the ones should be tenths. 
It is helpful for students to see tenths in a variety of models. 
For example, 7 /10 (7 tenths) may be modelledusing: 
-ten frames 
-circle patterns 
-egg cartons with 2 sections removed 
To be as meaningful as possible, decimals should be read as tenths. 
(For example, 3.4 should be read as 3 and 4 tenths, not 3 point 4, or 3 
decimal 4.) 
Invite students to predict the fraction of times a coin will land tails up 
when flipped 10 times. Have them check their predictions and record 
their data as a decimal. Invite them to share their results with others. 
Grade Three 9 
GCO A: Students will demonstrate number sense and apply number theory concepts. 
Sample Assessment Items/Strategies 
Performance 
ti' Ask the student to model 0.2 and 1.2 using ten frames. 
Paper and Pencil 
ti' Ask: Continue the pattern: 
0.7, 0.8, 0.9, __, __, 
ti' Ask the student to record the number which is 0.2 less than 5. 
tl'Show a 2 x 5 grid and ask the student to colour in 0.3 of the grid. 
Interview 
ti' Ask: Why does the model below not show 0.4? 
... .. '····· 
····· ····· 
····· ····· •::::: :::::
ti' Ask: What fraction (in decimal form) of the letters in the word HAM-
BURGERS is vowels? 
V'Tell the student that someone forgot to put the decimal point in the 
numeral below. Ask where it could be if the number is less than 100. 
1427 
ti' Ask: Why is 1.1 greater than 0.4? 
Portfolio 
tl'Have the student explain why 3.2 is greater than 3, but less than 4. 
Grade Three 10 
Resources 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures 
in both numeric and algeraic situations. 
KSCO i) By the end of grade 
three students will be expected 
to demonstrate an understand-
ing of the connection between 
relevant, concrete experiences 
and the mathematical language 
and symbolism off our, basic 
operations. 
By the end of grade three 
students will be expected to: 
•recognize several mean-
ings for multiplication 
•recognize several mean-
ings for division 
Elaboration-Instructional /StrategiesS uggestions 
•Students should interpret a product as: 





3 rows of 4 
make 12 
(3x4=12) 
•sets of equal groups (studentscan 
create equal-sized groups with 
actual items) 
for example 
3 groups of 
4make 12 
(3x4=12) 
•repeated addition - for example, 4+4+4 can be rewritten as 3x4 
•Students should see that division can mean: 
•sharing - A number of objects is shared fairly among the members 
of a group. Each member of the group will end up with how many 
objects? 
•how many groups? - If we know how many objects will be in each 
group, how many groups will there be? 
In both cases, students need to recognize that a + b is equivalent to repeat-
edly subtracting b from a and counting the number of subtractions to reach 
zero. 
It is helpful to relate the two meanings of division physically: For example, 
sharing 12 items among 3 people: giving each person the first item in the 
share is the same as creating a group of 3. So sharing among 3 people is 
equivalent to finding how many groups of 3 can be given out. 
It is important to delay the formal writing of multiplication and division 
sentences until students understand the meaning of the operation. 
It is easy for a teacher to focus on real examples of things that come in 
groups to provide contexts for multiplication and division problems. For 
example, packaged foods come in groups 
eggs (6x2) 
juice packs (lx3) 
hamburger buns (2x4) 
Another idea is to invite students to think of activities suitable for various 
numbers of people, such as: 
1 person (reading, drawing, etc.) 
2 people (tennis, chess, etc.) 
3 people (skipping, marbles, etc.) 
....... and so on. 
Students choose an activity and decide how many equal groups are possible 
for the whole class. Discuss which group sizes work well and why. 
Grade Three 11 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures 
in both numeric and algeraic situations. 
Sample Assessment Items/Strategies 
Perf onnance 
V Have the student enter 35 on a calculator and repeatedly subtract 7. 
Ask how many times this mu~t be done to reach 0. Ask him/her to 
express what happened in terms of a division. 
V Request that the -student record multiplication and division state-













V Provide the student with toothpicks. Ask her /him to use the tooth-
picks to make 5 squares and tell a multiplication sentence that describes 
how many toothpicks have been used. 
V Ask the students to use counters to show why the result is even if you 
multiply two even numbers. 
Pencil and paper 
V Ask the student to write out a division story about 30 + 5. 
V Have the student draw a picture to show what 4x6 means. 
Interview 
V Ask the student what 6x3 tells about tricycle wheels. 
V Ask the student to describe a situation when you might have to find 
the answer to 16+ 2. 
Portfolio 
V Students might draw pictures to show as many situations as they can 
where either multiplication or division might be used. 
Presentation 
V Encourage a group of students to act out a skit modeling either a 
multiplication or division situation. Other students can guess the 
number sentence being dramatized. 
Grade Three 12 
Resources 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures 
in both numeric and algeraic situations. 
KSCO ii) By the end of grade 
three students will be expected 
to recognize and explain the 
relationships among the four, 
basic operations. 
By the end of grade three 
students will be expected to: 
•recognize the relationship 
between multiplication and 
division 
Elaboration-Instructional Strategies/Suggestions 
•Students should realize that for every multiplication situation there is a 
related division sentence and vice versa. 
For example, consider this array: 
x x x 
x x x 
We can think of it as: 
CJ 2 groups of 4 , or 2 x 4 
x 
x 
CJ 8 shared among 2 , which is written 8 + 2 , or how many groups of 4 
can be made from 8, which is written 8+ 4. 
Similarly, the diagram 
00 00 00 
00 00 00 
could be interpreted as 
CJ 3 x 4 = 12 (There are 3 groups of 4.) 
CJ 12 + 3 = 4 (Using the sharing model,12 shared among 3 gives 4 each 
CJ 12 + 4 = 3 (Using the "how many groups" model , one might ask 
"How many sets of 4 can you make with 12 ?") 
You might provide a set of 3 toy cars to each of several groups of students. 
Ask each group to create multiplication and division sentences that tell abou1 
the cars. 
For example, 6 headlights, grouped into pairs, gives 3 cars. 
6 + 2 = 3. 
Grade Three 13 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures 
in both n_umeric and algeraic situations. 
Sample Assessment Items/Strategies 
Perfonnance 
t/ Provide toothpicks to the student. Ask her I 
him to use 12 toothpicks to make 4 identical 
shapes. Ask how many sides ~e shapes have 
and what division and multiplication sentences 
describe what has happened. 
Pencil and paper 
t/ Show the following number line. Ask what 
multiplication and division sentences it might be 
showing. 
0 4 8 12 16 20 
t/ Record the multiplication sentence: 5x8=40. 
Ask the student to write related division sen-
tences. 
Interview 
t/ Set up a 3x4 array and ask the student to 
derive two multiplication and two division 
sentences from it. 
t/ Tell the student that 26+4 tells you something 
about the way the students are grouped in the 
classroom. Ask about the size of the group and 
the number of groups. 
Portfolio 
t/ Students might write a few sentences to 
explain why they think that the relationship 
between multiplying and dividing is like the 
relationship between adding and subtracting. 
Grade Three 14 
Resources 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures 
in both numeric and algeraic situations. 
KSCO iii) By the end of grade 
three students will be expected 
to create and model problem 
situations involving whole 
numbers, using one or more of 
the four basic operations 
By the end of grade three 
students will be expected to: 
•solve and create problems 
involving addition and/ or 
subtraction 
•solve and create problems 
involving multiplication and 
division problems with 
small numbers 
Elaboration-Instructional Strategies/Suggestions 
•Presenting the four operations through meaningful contexts helps 
students develop a better sense of which operation is required. Encour-
age the use of calculators to solve real problems which involve operations 
on several numbers (tallies, purchasing items, comparing amounts, etc.). 
By creating their own word problems, students will have to focus on the 
meanings of the operations. Student-created problems are also a valuable 
tool for teachers to pinpoint areas of difficulty or those which need more 
attention. 
Students will become better at inventing problems as they repeatedly 
investigate situations which are meaningful to them. Encourage students to 
work together in groups to invent problems which are of interest to them as 
well as meaningful. Some may like to present their problems for others to 
solve. 
Students also enjoy solving and creating strategy problems involving the 
operations, for example: 
Arrange 2, 3, 4, and 5 in the indicated spaces to produce the smallest 
difference. 
[] [] - [] [] == 
Arrange 3, 4, and 5 in the indicated spaces to make the sentence true. 
[] x [] + [] == 19. 
To encourage problem solving and creation, you might set up a second-
hand shop where students could donate items to be sold in the "store". 
The store could be open for certain times each day and students could buy 
items, add totals, make change, etc. 
It is helpful to students to encourage them to create problems which include 
different meanings for multiplication, subtraction, and division. 
Grade Three 15 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures 
in both numeric and algeraic situations. 
Sample Assessment Items/Strategies 
Pencil and paper 
~ Have the student use only ls, 2s, and 3s, along with + signs to get a 
total of 45. 
~ The student is asked to create a problem which is represented by a 
particular computation, e.g. 212+35 or 8x9 or 145-19. 
~ The student is provided with a particular topic, e.g. food prices or 
lengths. He/ she is then asked to create and solve a problem using a 
particular operation with that topic as the context. 
Interview 
~ Observe how the child finds the time that has passed between 9:42 
and 10:15. 
Portfolio 
~ Have each student choose a favorite number between 1 and 100. 
Ask him/her to create and solve an addition, a subtraction, a multi-
plication and a division problem where this number is either in the 
answer or involved somehow in the problem. 
Presentation 
~ Have pairs of students choose a mystery object and make up a 
riddle about it, using a multiplication or division sentence as the clue. 
e.g. I'm thinking of something in this room that shows 4 x 4. 
(legs on a group of 4 desks) 
~ Provide students with data about enrollments in a number of local 
schools. Ask them to create and solve problems using the data. 
Grade Three 16 
Resources 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures 
in both numeric and algeraic situations. 
KSCO v) By the end of grade 
three students will be expected 
to apply computational facts and 
strategies with respect to the 
four basic operations and model 
addition and subtraction in 
situations involving whole 
numbers 
By the end of grade three 
students will be expected to: 
•model addition and sub-
traction with and without 




•Mixing addition or subtraction situations with regrouping and those 
without regrouping helps students to see that the process to solve re-
mains the same. Vocabulary is important. The word "regrouping" is 
preferred to terms like "borrowing" or ''carrying" which convey less 
meaning about the process. 
Encourage students to develop and use alternate algorithms to solve 
addition and subtraction problems. 
For example, to solve 28+36, a student might think: 28 plus 30 equals 
58, plus 6 more which equals 64. 
OR 
28 plus 36 equals 50, plus 14 more which equals 64. 
To calculate 81-37 a student might think: 
81 subtract 40 equals 41, plus 3 more equals 44. 
OR 
8 tens subtract 3 tens is 5 tens. If I trade 1 ten for 10 ones, that leaves 4 
tens and 11 ones. Then, 4 tens and 11 ones - 7 ones = 44. 
OR 
8 tens subtract 3 tens is 5 tens. I will take 7 away from one of the tens. 
That leaves 4 tens and 3 ones and 1 more one, for a total of 44. 
Students need to see these alternatives as being equally as valid as a 
traditional algorithm. In fact, most students benefit from beginning in 
the leftmost column. 
For a realistic context, you might invite students to create a table to keep 
track of the number of each type of container collected for recycling 




At the end of each week, have students calculate totals, using base ten 
materials. 
Grade Three 17 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures 
in both numeric and algeraic situations. 
Sample Assessment Items/Strategies 
Perf onnance 
V Watch the student as she/he adds 125 and 134 or subtracts 134 from 
217 using base ten materials. 
Pencil and paper 
V Provide the following addition or subtraction calculations for 
students to complete. Ask what these calculations have in common: 
48+97 217-72 400- 255 
V Have the student explain, in writing, why someone might first 
subtract 67-30 in order to calculate 67-26. Ask what would be done next. 
Interview 
V Display base ten blocks modeling the numbers 124 and 75. Ask 
students to describe the addition being modeled. 
V Tell the student that Sue was adding 36+59 and said "36, 96, 95." 
Have the student explain Sue's thinking. 
V Ask why someone might find it easier to subtract 123-99 as com-
pared to 123-87. 
Portfolio 
V The student prepares a display showing a variety of ways to calcu-
late 57-18, indicating his/her preference and the reason for it. 
Grade Three 18 
Resources 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures 
in both numeric and algeraic situations. 
KSCO v) By the end of grade 
three students will be expected to 
apply computational facts and 
strategies with respect to the four 
basic operations and model 
addition and subtraction in 
situations involving whole 
numbers. 
By the end of grade three 
students will be expected to: 
•recognize principles of 
multiplication and division 
•relate multiplication and 
division facts 
Elaboration-Instructional Strategies/Suggestions 
•Students should explore multiplication and division situations which will 
help them to recognize that: 
CJ sets can be broken down into subsets 
For example, 5 sets of 3 can be 
4 sets of 3 + 1 set of 3 
OR 
5 sets of 2 + 5 sets of 1 
How many 3's in 15 can be 
How many 3's in 12 +How many 3's in 3 
OR 
How many 3's in 6+ How many 3's in 6 +How many 3's in 3 
CJ 1 x _ simply means 
"1 group of_" 
CJ order doesn't matter when you multiply since the same array can 





D _ x 0 = 0 since many zeroes is still zero 
CJ O+ _ = 0 (if the missing number is not zero) since _ x 0 = 0 
CJ _ + 1 simply means "how many 1 's in __ " 
•Students should use the relationship between various multiplication 
and division facts to help them reduce the number of independent pieces 
of information they must commit to memory. These relationships are built 
on some of the principles listed above and others. For example, any multi-
ple of 4 is twice the same multiple of 2. To help students learn to find one 
fact based on what they know about another, include, on a regular basis, 
questions such as: 
"If you know 5 x 4 = 20, how does that help you to know 6 x 4?" 
OR 
"What other division fact could help you find 30+ 6?" 
Grade Three 19 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures 
in both numeric and algeraic situations. 
Sample Assessment Items/Strategies 
Perfonnance 
t/ Display a 5x4 array of objects. 






Ask how this shows that 5x4=5x3+5xl. Then ask the student to place 
the ruler in another location to show another way to find 5x4. 
t/ Have the student colour in all the places where 12 appears on a 
multiplication table. Have him/her describe what he/she observes. 
Pencil and paper 
t/ Ask how the diagram below, which shows 3x4, also shows 6x2. 
xx xx xx 
xx xx xx 
t/ Ask the student to use the fact that 4x3= 12 to help you find the 





t/ Have the student explain why it is easy to multiply by 1 (or 0). 
t/ Ask what facts the student might use to help him/her figure out 
7x4. 
t/ Ask how knowing that 5x6=30 could help in knowing other 
multiplication or division facts. 
t/ Tell the student that to figure out 42+7, Alan said "21+7=3." Ask 
what he would do next? 
t/ Provide the child with a copy of a multiplication table. Point out 
the row beginning with 6, 12 .... Ask the child to explain why the 
numbers increase by 6 each time. 
Presentation 
t/ The student might consider many of the relationships between 
multiplication and division facts in order to decide the minimum 
number of facts she/he thinks you just have to memorize in order to 
know all of them. The presentation should include an explanation of 
how she/he arrived at the minimum. 
Grade Three 20 
Resources 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures 
in both numeric and algeraic situations. 
KSCO vi) By the end of grade 
three students will be expected 
to apply estimation techniques 
to predict, and justify the 
reasonableness of, results in 
relevant problem situations 
involving whole numbers. 
By the end of grade three 
students will be expected to: 
•continue to estimate in 
addition and subtraction 
situations 
•begin to estimate in 
multiplication and division 
situations 
Elaboration-Instructional Strategies/Suggestions 
•Estimation in addition and subtraction situations in grade 3 will extend to 
working with 3 digit numbers. Students might sometimes estimate to the 
nearest hundred, but other times to the nearest ten. They should under-
st~d that the situation should dictate how closely to estimate. 
For example, if you have $420 and have to estimate the cost of 2 items 
costing $278 and $145, one might estimate to the nearest ten dollars. How-
ever, if the items cost $278 and $78, estimating to the nearest hundred dollars 
would be sufficient. 
Base ten blocks and number lines are both suitable models to use to assist 
students in their initial consideration of estimation. 
Number line model: Gas stations are imagined at each multiple of 100 
(or 10 if rounding to the nearest 10). To estimate 453 + 392, you 
would place your "vehicle" on 392 and see that you are almost 
at 400. Therefore, 453+392 is about 850. 
Base ten model: If you lay out the models below, you see that you 
have somewhat over 8 flats, but not quite 9. You might estimate at 850. 
••••llHlaaa 
•••IHHllH00 
•Generally, in multiplication and division situations, students in grade 3 
are still working with numbers less than 100. Therefore, estimates might 
more likely focus on whether the product is closer to 20, 40, 60, or 80 or the 
quotient closer to 1, to 5 or to 10. 
For example, 49+7 can't be near 1. It's between 5 and 10. 
OR 
8x6 is close to 40 since 10 x6 is 60, but 8x3 is 24. 
Grade Three 21 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures 
in both numeric and algeraic situations. 
Sample Assessment Items/Strategies 
Pencil and paper 
t/ Have the student estimate whether the·product is closer to 20 or 60 
and record how she/he knows, without actually calculating the exact 
answer. 
3x9 5x8 7xS 
t/ Ask which of the following are close to 500: 
329+189 329+217 329+287 
612 - 213 612 - 189 612-118 
Interview 
t/ Ask the student to tell how he/she knows the quotient is closer to 5 
than to 1 without actually performing the calculation: 
62+8 34+6 28+4 
t/ Tell the student that you have performed a subtraction and esti-
mated the answer to be 100. Ask for some possible numbers you might 
have been subtracting. 
t/ Tell the student that you have subtracted a number in the three 
hundreds from a number in the five hundreds. Ask what the numbers 
might have been if you've correctly estimated the answer to be 100. 
Presentation 
t/ The child can prepare a display showing as many questions as he/ 
she can think of where the answer would be estimated to be 200. 
Grade Three 22 
Resources 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures 
in both numeric and algeraic situations. 
KSCO vii) By the end of grade 
three students will be expected 
to select and use appropriate 
computational techniques 
(including mental, paper-and-
pencil, and technological) in 
given situations. 
By the end of grade three 
students will be expected to: 
•mentally add and subtract 
two-digit and one-digit 
numbers 
•mentally add and subtract 
rounded numbers 
•use technology to perform 
calculations with larger 
numbers 
Elaboration-Instructional Strategies/Suggestions 
•To become more efficient in mental calculations, students need to develop a 
variety of strategies, including 
0 looking at endings 
For example, (56+7 
6 and 7 ends in 3 
@moves up to 3, resulting in 33 
0 "stopping" at the tens 
For example, 26+7 
26+4 =30 
3 more makes 33 
D subtract 10 and compensate 
31 31 
- Z becomes - lQ 
21+3=24 
D subtract from a multiple of ten and compensate 
31 30 
- 7 becomes - 2. 
23+1=24 
Students should practise mental addition and subtraction through relevant 
situations (keeping a running tally of points, spending money, time left, etc.) 
rather than in isolation. 
To practice adding two digit and one digit numbers, invite students 
to play a dice game where they roll a die several times, keeping a 
running total of numbers rolled. Have them predict how long it 
would take for them to reach 50, then check their prediction. To 
practice subtracting, students could play a game where one team of 
students chooses a number between 1 and 9 and subtracts from 100. 
The other team repeats this process, subtracting from what is left. 
The team that proposes an amount to subtract that results in a 
difference of 1 wins. 
•As before, students should mentally calculate such sums and differences as 
400+500, 100-80, 320 - 30, etc. 
•As before, students should be encouraged to use calculators and computers 
as tools in problems requiring calculations beyond their capabilities. 
Grade Three 23 
GCO B: Students will demonstrate operation sense and apply operation principles and procedures 
in both numeric and algeraic situations. 
Sample Assessment Items/Strategies 
Perf onnance 
t/ Ask the student to add mentally as you draw numbers from a bag, 
and to stop you when the sum has passed 40. 
t/ Allow the student to model how she/he would use her/his calcu-
lator to find 4234 + 187. 
Pencil and paper 
t/ Have the student make a list of calculations which would be 
quicker to do mentally than on paper or with a calculator. At least one 
of the numbers involved is required to be greater than 10. 
Interview 
t/ Ask the student to describe a strategy for calculating 100-36 (or 
33+8) mentally. 
t/ Show pictures of several items with prices less than a dollar. Ask 
the student to start with $1.00 and buy as many items as possible 
before going broke. He/She should tell you how much is left after 
each purchase. 
t/ Have the student explain why, when adding a single-digit number 
to a number in the fifties, the answer has to be either in the fifties or 
sixties. 
t/ Tell the student that to find 37-8, Rita said, "37, 27, 29." Have the 
student explain Rita's thinking. 
Grade Three 24 
Resources 
GCO C: Students will explore, recognize, represent and apply patterns and relationships, both 
informally and formally. 
KSCO i) By the end of grade 
three students will be expected 
to recognize, describe, extend 
and create patterns and se-
quences in a variety of math-
ematical and real-world contexts 
(e.g., geometric, numeric and 
measurement) 
By the end of grade three 
students will be expected to: 
•recognize the pattern 
implicit in our place value 
system 
•recognize patterns associ-
ated with slides and flips 
Elaboration- Instructional Strategies/Suggestions 
•Students at this level have learned that we place the digit representing 
hundreds to the left of the one representing tens in our place value system 
because we always want ten of one unit to be equivalent to one of the unit 
to its left. Students can use this pattern to understand how we extend the 
place value system to decimals, i.e., if 10 ones make 1 ten, 10 tens make 1 
hundred, etc., then since 10 tenths make 1, the place to the right of the ones 
should be tenths. 
•When studying the transformations of slides and flips, it is natural for 
students to observe and create patterns with shapes based on these mo-
tions. 
Grade Three 25 
GCO C: Students will explore, recognize, represent and apply patterns and relationships, both 
informally and formally. 
Sample Assessment Items/Strategies 
Perf onnance 
t/ Using pattern block pieces, have the student create a pattern based 
on flips. 
t/ Students observe around them to find an instance where a pattern 
has been based on slides, on flips, or on a combination of the two. 
Interview 
t/ Ask the student to explain why hundreds come directly to the left 
of tens in our place value system. 
Grade Three 26 
Resources 
GCO C: Students will explore, recognize, represent and apply patterns and relationships, both 
informally and formally. 
KSCO ii) By the end of grade 
three students will be expected to 
use patterns to solve problems 
By the end of grade three 
students will be expected to: 
•use and recognize the 
patterns in a multiplication 
table 
Elaboration- Instructional Strategies/Suggestions 
•Students should be encouraged to detect and explain patterns that can 
be found in the multiplication table. These patterns can then be used to 
help students determine an unknown product or quotient. 
For example: 
.X 0 1 2 3 4 5 6 - 7 8 9 
0 0 0 0 0 0 0 0 0 0 0 
1 0 1 2 3 4 5 6 7 8 9 
2 0 2 4 6 8 10 12 14 16 18 
3 0 3 6 9 12 15 18 21 24 27 
4 0 4 8 12 16 20 24 28 32 36 
5 0 5 10 15 20 25 30 35 40 45 
6 0 6 12 18 24 30 36 42 48 54 
7 0 7 14 21 28 35 42 49 56 63 
8 0 8 16 24 32 40 48 56 64 72 
9 0 9 18 27 36 45 54 63 72 81 
students might note that: 
- the numbers in each line increase by the same amount .(There is 
one more in each group.) 
- the numbers in each line increase by an amount one greater 
than the numbers in the line before. (The number of groups 
is one greater each time.) 





Grade Three 27 
x x x x 
x x x x x x x 
x x x 
x x x 
3x3 
+7 
x x x x 
x x x x 
4x4 
GCO C: Students will explore, recognize, represent and apply patterns and relationships, both 
informally and formally. 
Sample Assessment Items/Strategies 
Paper and pencil . 
t/ Ask the student to fill in the missing numbers, explaining the choice 
each time. 
4, 8, I 16, 20 
5. - f 15, / 25 
3,_ 1- I 12, 15 
Interview 
t/ Present a multiplication table to the student. Ask her /him to describe 
some of the patterns she/he sees. 
t/ Have the student examine the "9x" table. Ask what pattern he I she 
notices. 
Portfolio 
t/ Have the student create a visual pattern of the final digits for the 
different multiplication tables. In each case, the final digit of one multi-




Mult of 2 Mult of 4 
The student should record any observations that can be made. 
Grade Three 28 
Resources 
GCO C: Students will explore, recognize, represent and apply patterns and relationships, both 
informally and formally. 
KSCO iii) By the end of grade 
three students will be expected 
to represent mathematical 
patterns and relationships in 
informal ways, including via 
open sentences (i.e., statements 
with missing addends). 
By the end of grade three 
students will be expected to: 
•record a repeated addition 
pattern using multiplicative 
notation 
•recognize the meaning of 




Elaboration- Instructional Strategies/Suggestions 
•When faced with a repeated addition situation, students should recog-
nize that it can be written as a multiplication in which the first factor 
normally tells how many times the addend is repeated and the second 
.£actor indicates the addend. 
For example, 
5+5+5+5+5+5+5 need not be added but can be recognized as 7x5. 
•Although open multiplication sentences with missing factors, particu-
larly with a missing first factor, are more difficult for students to solve 
than open sentences with the product missing, all should be explored to 
some degree. 
Grade Three 29 
GCO C: Students will explore, recognize, represent and apply patterns and relationships, both 
informally and formally. 
Sample Assessment Items/Strategies 
Paper and pencil 
t/ Ask the student to solve, each time explain-
ing his/her thinking. 
4x3=[] 
7x [] = 21 
[]x4=20 
Interview 
t/ Ask the student how to calculate 
6+6+6+6+6+6+6 without actually doing the 
addition. 
t/ Ask the student to create three different open 
multiplication sentences where the solution is 4. 
Grade Three 30 
Resources 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated 
with measurement. 
KSCO ii) By the end of grade 
three students will be expected 
to identify and use non-
standard and standard units of 
measurement and appreciate 
their role in communication 
By the end of grade three 
students will be expected to: 
•estimate and measure 
length in metres, decimetres 
and centimetres 
•estimate and measure 
capacity in millilitres and 
litres 
A portfolio is a showcase for 
student work, a place where 
many types of assignments, 
projects, reports, and writ-
ings can be collected. 
Progress in, attitudes to-
ward, and understanding of 
mathematics can be seen in a 
comprehensive way. The 
collection exemplifies the 
goals of the NCTM Evalua-
tion Standards and shows 
much more than will a single 
test. (Yellow p.35) 
Elaboration - Instructional Strategies/Suggestions 
•Students should continue to estimate and measure using lengths in 
metres and centimetres. They should be also introduced to the decimetre 
as the unit equivalent to 10 cm or 0.1 m. Although the decimetre is not 
~ommonly used in everyday life, it is a convenient size unit for students to 
use in the classroom. It is represented easily with base ten rods. Students 
should lay out 10 centimetre cubes to see that the line has the same length 
as 1 rod. They should also see that 10 rods can be lined up along a metre 
stick and match its length. 
Some worthwhile length activities might be: 
D Set up a mini-olympics where students compete in events like the 
kleenex kick, penny thumb toss, cotton ball puffing. Have students 
measure results to the nearest decimetre, record and compare results. 
D How long does it take to walk 1 km? To bike? Could you run a 
kilometre without stopping? 
D Are there enough students in the school to reach 1 km if they stood 
side by side, arms extended? 
•Students should continue to estimate and measure capacities using the 
litre. They should be also introduced to the millilitre. Graduated measur-
ing cups can be used to provide students with a sense of how much 25 mL, 
100 mL, 250 mL, etc are. Students should realize that millilitres are very 
small units and note that cans and containers usually contain hundreds of 
millilitres. 
Some worthwhile capacity activities include: 
D Have students keep a personal record (in mi11ilitres) of beverages 
consumed in one week. 





Invite the students to translate the total consumption for the week 
into litres and choose a container (or combination of containers) 
which would hold that amount. 
D Have students discuss which unit (mLor L) is more likely to be used 
. . 
- m measuring: 
- a dose of medicine 
- punch in a punch bowl 
- a can of pop 
- a bathtub of water 
Grade Three 31 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated 
with measurement. 
Sample Assessment Items/Strategies 
Performance 
.I Ask the student to estimate the heights of some of his/her classmates 
using a metre reference (e.g., doorknob height). Have him/her check 
measurements by measuring. 
Interview 
.I Ask the student to find the average capacity of a cereal bowl. 
Presentation 
.I Invite small groups of students to estimate the length of each person's 
stride. Ask them to predict who will have the longest stride and to give 
reasons for their selection. Have students develop a table to compare 
long jump lengths to stride lengths and present it to the class. 
Grade Three 32 
Resources 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated 
. with measurement. 
KSCO ii) By the end of grade 
three students will be expected 
to identify and use non-
standard and standard units 
of measurement and appreciate 
their role in communication 
By the end of grade three 
students will be expected 
to: 
•estimate and measure 
mass in grams and kilo-
grams 
•estimate and measure area 
in nonstandard units and 
square centimetres 
Elaboration - Instructional Strategies/Suggestions 
•Students should continue to estimate and measure masses using the 
kilogram. They should also be introduced to the gram. Students should 
realize that grams are very light units and note that they are used to meas-
ll!e very light objects. 
Include a variety of activities such as: 
0 Could you eat a 1 kg cantaloupe? 1 kg of popcorn? 
D If sliced meat sells for $3.50 I g, is it expensive? 
D Measure 20 g of unpopped popcorn. Will the mass be greater than, 
the same as, or less than after it has been popped? 
D Have students discuss which unit (g or kg) is more likely to be used 
. . 
mmeasunng: 
- a bag of potatoes, a box of paper clips, a baby 
•Students should use non-standard units and square centimetres to 
measure the area of common items. 
For example, they might lay a transparent grid or index cards over an object 
to see about how many units it takes to cover it. 
OR 
Fill the bottom of a box with marbles or tennis balls. 
Eventually students should see that if they use different grids, they will get 
different numbers for the areas. At this point, you might introduce centime-
tre grid so that everyone uses the same standard unit. Students should be 
introduced to the notation cm2 and how it is read. 
Students should recognize that objects of different shapes or perimeters 
can have the same area. 
Some interesting activities include: 
D Have students devise a way to measure the surface area of an 
apple.(They could place the peels on a transparent grid and cover 
with tape.) Several apples could be measured this way and ordered 
by surf ace area. 
D Have students find the area of an animal drawn on grid paper. 
D Have students compare the areas of different sized pieces of 
paper, pattern blocks, or envelopes. 
D Have students find the area of typical school photographs. 
Grade Three 33 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated 
_with measurement. 
Sample Assessment Items/Strategies 
Performance 
.I Ask the student to arrange a loop of string into three shapes and to 
determine which of the shapes has the greatest area . 
.I Have the student find the area of an envelope using postage stamps 
as units. 
Paper and Pencil 
.I Ask: Which unit, g or kg, would be the most convenient to use to 
measure the mass of: 
- a box of paper clips 
- a carton of paper clips 
- a baby 
.I Ask the student to explain how he I she 
knows that the area of the shape shown has to 
be between 6 and 20 units. 
Interview 
./ Show 3 rectangles, such as: :·· ), 
. · ..... .. 
.,._.. . ... ::,. 
' , ' 
Ask the student which has the greatest area and to explain why . 
./ Ask why it is easier to 
find the area of the shape 
on the left than the one on 
the right. 
.I Ask the student why the area of the shape shown is not 6 units. 
I I I I 
Grade Three 34 
Resources 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated 
with measurement. 
KSCO iii) By the end of grade 
three students will be expected 
to estimate and detennine 
measurements in everyday 
problem situations and 
develop a sense of the relative 
size of units. 
By the end of grade three 
students will be expected 
to: 
•solve problems involving 
kilometres 
•use appropriate units for 
capacity and mass 
The purpose of an interview 
is to uncover how students 
think about mathematics, 
so provide opportunities 
for contradictions in 
students' beliefs about 
mathematical concepts to 
emerge. 
(Yellow p.29) 
Elaboration - Instructional Strategies/Suggestions 
•Students should solve problems of interest to them, involving kilome-
tres. 
Include situations in which they can predict, then check by doing. 
Examples: 
- How long does it take to walk 1 km? to bike? 
- Could you run 1 km without stopping? 
- How many trips around the playground would you need to walk to cover 
lkm? 
- Are there enough students in your school to reach 1 km if they stood side 
by side, arms extended? 
D Take the students on a 1 km walk. Have them predict in advance 
how long it will take them, then check by timing. 
D They might like to design a table of other distances familiar to them 
(e.g. distances from homes to school) and predict how long it would 
take to walk, bike, etc. 
•Students should recognize which capacity unit (mL or L) is appropriate 
in a given situation. 
Include situations in which something is measured in litres in one case and 
millilitres in another case. For example, a container of juice for a baby is 
measured in millilitres while a container of juice for a family could be 
measured in litres. 
D Have students check food containers to make a list of things meas-
ured in millilitres and another of things measured in litres. 
D Arrange a display of food containers, some with labels indicating 
millilitres and others with labels indicating litres. 
Students should recognize which mass unit (gram or kilogram) is appro-
priate for measuring the mass of a specific item. 
It is helpful for students to investigate how everyday items are 
measured(e.g., food items). 
Include items which are small and dense as well as those which are large 
and porous. 
Grade Three 35 
-·- - ---- - - ----------
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated 
. with measurement. 
Sample Assessment Items/Strategies 
Perf onnance: 
.I Ask the student to estimate, then verify, how much water will pass 
through a given funnel in 10 seconds. · 
.I Ask the student to find out the average capacity of a cereal bowl. 
.I Ask the student to estimate the mass of a textbook and verify the 
estimate. 
Paper and Pencil 
.I Have the student name five items which would usually be measured 
in grams rather than kilograms . 
.I Have the student draw a picture of an object that might have a mass 
of Skg. 
Interview 
.I Have the student name a place that is more than 100 km away. 
t/ Tell the child that another child is 6 dm tall. Ask for an approximate 
age . 
.I Ask the student to name three items normally measured in millilitres 
in litres. 
Portfolio 
.I Provide a list of distances (in kilometres) to various places. Ask the 
student to plan a trip knowing there is just enough gas to travel 200 km. 
Grade Three 36 
Resources 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated 
with measurement. 
KSCO iii) By the end of grade 
three students will be expected 
to estimate and determine 
measurements in everyday 
problem situations and develop 
a sense of the relative size of 
units. 
By the end of grade three 
students will be expected to: 
•read digital and analog 
clocks to the nearest five 
minutes 
•continue to solve a wide 
variety of measurement 
problems 
Elaboration - Instructional Strategies/Suggestions 
•Students should read times on both digital and analog clocks to provide 
information about relevant situations, such as: 
- comparing start and finish times to determine how much time has passed 
~ focusing on times when special events are going to happen. 
To help them read time to the nearest five minutes, it is important that 
students first be very comfortable with skip counting by 5. It is helpful to 
use a clock that shows not only the numbers from 1 to 12, but also the 
minute amounts from 5 to 55 beside the numbers from 1 to 11. 
0 Have students track events throughout a specific day by means of a 
time line divided into 15 minute segments. 
Students record the time of the activity or event and note it at the 
appropriate spot on the time line. 
8:30 8:45 9:00 9: 15 
•Students should continue to explore interesting, real life measurement 
situations. It is important for students to recognize the approximate nature 
measurement in that we are limited by the precision of the measuring instru-
ment. To encourage this, use approximate language (about 12cm long, a bit 
more than 1 1 /2 litres, not quite a kg). 
Students can: 
0 Plan a class party and determine the number of 1 litre cans of juice the 
need to buy. 
0 Make a cover for a chosen book from an oversized sheet of paper. 
0 Use a roll of dental floss to measure, approximately, the perimeter of 
the gym. 
0 Determine the size of container required to hold 1 kg of potatoes, 
macaroni, pattern blocks. 
0 Compare start and finish times of situations to determine how much 
time has elapsed (e.g. time between first bell and recess, etc.) 
0 Track events throughout a specific day by means of a time line divide 
into 15-minute segments. 
Grade Three 37 
GCO D: Students will demonstrate an understanding of and apply concepts and skills associated 
with measurement. 
Sample Assessment Items/Strategies 
Perfonnance 
.I Ask the student to move the hands of an analog clock to match the 
·time on a digital clock. 
Paper and Pencil 
.I Have the student make a list of the times it might be when the 
minute hand and the hour hand are just.about on numbers that are one 
apart. 
Interview 
ti' Ask: What time might it be if the minute hand and hour hand are 
opposite one another? 
Portfolio 
.I Tell the students that you have a map that takes only one page the size 
of a sheet of loose-leaf. On the map, 1cmrepresents1 km. Ask them if 
all of their community can fit on the map and have them provide a 
written rationale. 
Presentation 
.I Have students work in pairs to figure approximately how many 
children would have to lay down in a line to make a distance of 1 km. 
Ask them to record how they found their answers and to share it with 
the class. 
Grade Three 38 
Resources 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
KSCO i) By the end of grade 3 
students will be expected to 
explore and experiment with 
geometric shapes and relation-
ships, including the orientation 
and perspective of objects. 
By the end of grade three 
students will be expected to: 
•examine 3-D models for 
symmetry 
Elaboration - Instructional Strategies/Suggestions 
•Verifying symmetry in 3-D models is more difficult than with 2 D 
shapes, since the shape cannot simply be folded. 
qive students numerous opportunities to: 
- build models with cubes 
- use miras or mirrors to find planes of symmetry 
0 Have groups of students use plasticine to shape models of geometric 
solids. Invite them to discuss their creations with other groups and 
predict planes of symmetry. Have students check· their predictions by 
cutting the shape with a knife. 
Grade Three 39 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
Sample Assessment Items/Strategies 
Performance 
.I Show the student "half" of a solid (plasticine 3-D shape cut along a 
plane of symmetry) and several geometric solids. Ask him/ her to 
choose the solid which represents the "whole " shape . 
.I Ask the student to show how he/she would cut a cylinder in half so 
that the two halves are mirror images. 
Paper and Pencil 
.I Ask the student to build or draw a picture of a house that is not 
symmetrical. 
Interview 
.I Tell the child that you are going to slice a cube as shown. Ask if this 
type of cut shows whether a cube is symmetric. 
<~ ~ // 
Presentation 
.I Show part of a linking cube structure. Ask pairs of children to 
complete it in as many different ways as they can to make it symmetri-
cal, then share their findings with the others, explaining how it is 
symmetrical. 
Grade Three 40 
Resources 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
KSCO ii) By the end of grade 
three students will be expected 
to describe, model, draw and 
classify 2- and 3-D figures and 
shapes. 
By the end of grade three 
students will be expected to: 
•recognize various proper-
ties of familiar shapes 
Geometry is an important 
component of the K-4 
mathematics curriculum 
because geometric knowl-
edge, realtionships, and 
insights are useful in 
everyday situations and are 
connected to other math-
ematical topics and school 
subjects. (NCTM Standards, 
p. 48) 
Elaboration - Instructional Strategies/Suggestions 
•Students should recognize that there are characteristics common to all 
circles, all triangles, etc. 
Include properties such as the following: 
- all points on the circle's circumference are the same distance from the 
centre 
- diameters of a circle are all the same length 
- circles have many lines of symmetry 
- rectangles have opposite sides equal in length. (Note: a square, a type of 
rectangle, has all four sides equal.) 
Students should use mathematical terminology to identify shapes (e.g., 
pentagon, hexagon, etc.). 
0 Have groups loop yam around their fingers to make 4-sided shapes. 
0 Groups can compare the shapes created, noting what is the same/ 
different about them. 
Grade Three 41 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
Sample Assessment Items/Strategies 
Perf onnance . 
.I Ask the student to use a geoboard to show the number of ways a 
square can be cut to show it has symmetry . 
.I Ask the student to use a geoboard to identify the diagonals of a 
rectangle. Are if they always the same length. 
Paper and Pencil 
.I Request that the student draw and name shapes for which more than 
two sides are equal in length . 
./Tell the student that a certain shape has four equal sides. Ask him/her 
to draw what it could look like. Ask if there is more than one possibility. 
lnteroiew 
.I Show a diagram like the one below. 
Ask for the lengths of the two marked lines . 
.I Ask: If one were playing a game in which it was important to get to 
the ball first, which of these two models would be the fairest for every-
one and why? 
x x 




.I Ask how a circle and an oval are alike and how they are different and 
where these shapes might be found in the environment. 
Grade Three 42 
Resources 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
KSCO iii) By the end of grade 
three students will be expected 
to investigate and predict the 
results of combining, subdivid-
ing and transforming shapes. 
By the end of grade three 
students will be expected to: 
•observe slides in his/her 
environment 
•recognize properties of a 
flip 
Elaboration -Instructional Strategies/Suggestions 
•Students should recognize that, in a slide, an object can move up, down, 
or sideways (or any combination of these), provided there is no change in 
orientation. 
for example: 
a slide not a slide 
It is helpful for students to slide using their own bodies while focusing on 
orientation. 
Allow opportunities for students to find examples of slides in their environ-
ment. 
0 Assign students a "target" spot in the classroom and have them 
experiment to determine how to get there using only slides. 
•Through investigating flips students should recognize that: 
- the distance from the flip line to the 
image is the same as from the flip line to 
the object. For example: 
- there is no change in size from object to 
. image 
- orientation changes (e.g., right becomes Object 
left,) 
D Have students create puzzles for 
others to solve by drawing an object and 
its flipped image. For example: 
Image 
Others predict the locations of the flip lines and then verify their predic-
tions. 
Grade Three 43 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
Sample Assessment Items/Strategies 
Perfonnance 
.I Give the student several instructions for slides (3 steps right, 4 back, 2 
right, etc.) and ask him/her to predict, then verify, to see where he/she 
will firiish. 
Paper and Pencil 
.I Ask the student to predict the end result of flipping an object twice 
along parallel lines . 
.I Describe what a palindrome is, a number which reads the same 
forward as backward, such as 808. Ask the student to list all possible 
palindromes between 1000 and 1100. 
Interview 
.I Ask the student to explain whether a child going down a playground 
slide is performing a mathematical slide . 
./ Have the student count the squares from the flip line to the W on the 
left. He/She then predicts the placement of the W on the right. 
WITHH 
Portfolio 
.I Ask the students to design a section of wallpaper using flips and 
slides. They might like to design a coordinated border. 
Presentation 
.I Have the student present to the class a series of at least eight instruc-
tions for slides so that they will return to their starting position upon 
completion. (4 steps forward, 3 right, 3 forward, etc.) You may wish to 
do this in the gymnasium. 
Grade Three 44 
Resources 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
KSCO iv) By the end of grade 
three students will be expected 
to relate geometric ideas to 
number and measurement 
ideas and recognize and apply 
geometric principles in real-
world situations. 
By the end of grade three 
students will be expected to: 
•discover numeric proper-
ties of 3-D models 
•observe relationships in 
side lengths of various 
shapes 
Elaboration - Instructional Strategies/Suggestions 
•It is important that students establish connections between geometric 
ideas and number and measurement concepts. 
Students should explore various rectangles to connect the idea of area to 
multiplication. 
0 Have students use 12 color tiles to build different rectangles and to 
record their findings on grid paper. Ask them to describe the arrays 
(e.g. 3 rows of 4 tiles). 
Students need opportunity to connect patterns to number ideas. 
0 Invite students to use pattern blocks to begin a pattern for someone 
else to continue. The pattern should be related to the number of sides 
and vertices of the shapes. 
• Students should explore the relationships among the number of faces, 
vertices and edges of flat sided shapes: 
- faces + vertices - 2 = edges 
- always 3 or more faces at a vertex 
- always 2 faces at an edge 
In addition, students might note that there are special rules for: 
pyramids 
-there is always 1 more face and 1 more vertex than the number of edges on 
the base 
• pnsms 
-the number of edges on the base + 2 equals the number of faces 
-always twice the number of vertices as edges on the base 
-always 3 times the number of total edges as there are edges on the base 
0 Invite students to use toothpicks (for edges) and marshmallows (for 
vertices) to create models of different types of prisms. 
Have them discuss their models 
with other students and com-
plete a table: 
Pyramid• 
Base Faces Edges Corners 
D 6 e 
etc. 
Students can use straws of different lengths and pipe cleaners for connec-
tors to create a variety of different triangles or quadrilaterals, observing 
rel"tionships among the lengths. 
Grade Three 45 
GCO E: Students will demonstrate spatial sense and apply geometric concepts, properties 
and relationships. 
Sample Assessment Items/Strategies 
Performance 
.I Ask students to use toothpicks and marshmallows to build a 
prism .and a pyramid, using the same number of marshamallows 
for each. · 
.I Provide 5 cm and 8 cm straws to students and various straws of 
other lengths. Ask which other lengths can be used with the 5 cm 
and 8 cm straws to create triangles and which cannot. Have the 
student discuss why some lengths cannot be used. 
Pencil and Paper 
.I Give the student a number of 3-D models and ask him/her to com-
pare them on the basis of edges, faces and comers. Have the student 
make a table to summarize the information. 
Interoiew 
.I Have the students select a 3-D model and tell everything he/she 
knows about it. 
.I Tell why there are as many triangular faces as there are edges around 
the base of a pyramid. 
Portfolio 
.I A certain pyramid has 8 edges. Have the student describe the pyra-
mid. 
Presentation 
.I Have pairs of students explore a pyramid model. Ask what the least 
number of faces could be. Ask why there is no "most" number of faces? 
Invite the students to present their findings to their classmates. 
Grade Three 46 
Resources 
GCO F: Students will solve problems involving the collection, display and analysis of data. 
KSCO i) By the end of grade 
three students will be expected 
to collect, record, organize and 
describe relevant data. 
By the end of grade three 
students will be expected to: 
•select appropriate strate-
gies for collecting, record-
ing, organizing and describ-
ing relevant data 
Elaboration - Instructional Strategies/Suggestions 
• At this level, the focus should be on the selection of appropriate strategies 
for collecting and displaying data, rather than following a set of instruc-
tions. 
Have pairs of students decide on the procedure they will use to 
collect and display data that will show interesting information 
about class members. 
Have students conduct a survey to find out what types of things S-
and 9- year olds like to collect. They will need to decide who to 
survey and how to organize and present their data. 
Grade Three 47 
GCO F: Students will solve problems involving the collection, display and analysis of data. 
Sample Assessment Items/Strategies 
Performance 
t/ Ask pairs of students to design a survey that will show favourite 
school subjects. 
t/ Ask small groups to brainstorm a list of interesting questions for 
possible surveys. 
Paper and Pencil 
t/ Ask the students to conduct a survey of vehicles in the parking lot 
or vehicles passing the school for a half-hour period. 
Portfolio 
t/ Ask the students to keep track of weather conditions over the 
period of one month and to design a way to present the information 
in an organized way. 
Presentation 
t/ Ask students to select a topic, survey family members and/ or 
neighbours and present their findings to the class in an organized 
way. 
Grade Three 48 
Resources 
GCO F: Students will solve problems involving the collection, display and analysis of data. 
KSCO ii) and iii) By the 
end of grade three stu-
dents will be expected to 
construct, read and 
interpret concrete and 
pictorial displays of 
relevant data. 
By the end of grade 
three students will be 
expected to: 
•interpret and create 
pictographs in which 
each symbol represents 
more than one item 
•create bar graphs 
using simple scales 
Elaboration - Instructional Strategies/Suggestions 
•Students should link work in multiplication to an understanding of graphing 
situations in which each pictograph symbol represents more than one item. 
0 For example: 
Favourite types of stories 
Mystery o o 
Animal 0 
Tall tales o o o o 
Other o 
o represents 4 children 
Students should initially interpret such graphs and then later create them by 
conducting surveys and organizing data. 
Simple fractions of symbols (e.g., halves, fourths, etc.) may be introduced as 
well. 
0 Students might contrast data on two graphs for which different 
values are attached to the symbol. For example: 
Favourite Types of Stories 
Class A Class B 
Mystery 00 000 
Animal 0 00 
Tall tales 000 000 
Other 0 00 
o represents o represents 
4 students 2 students 
In which class do more children prefer mysteries? 
•Students have had some experience in creating bar graphs for which each box 
represents a value of one. At this point, students should learn to interpret 
graphs for which each box represents a greater value. 
Students should recognize that scales are useful in situations involving larger 
numbers. For example, data is collected about the number of students in each 
grade: 
K-19 Grl-24 Gr2-26 
Since it would require a maximum of 26 squares high to represent this informa-
tion, it is preferable to use a scale. 
Both horizontal and vertical graphs should be considered. 
Students will continue to conduct surveys and organize data to create such 
graphs. · 
For example: 
Have students collect data about the numbers of letters in all classmates' 
first names and create a graph. 
Grade Three 49 
GCO F: Students will solve problems involving the collection, display and analysis of data. 
Sample Assessment Items/Strategies 
Perf onnance 
t/ Ask how many children are in each category below? Have the 
students redraw the pictograph so that each symbol represents 4, 
instead of 2. 
Pizza o o o o o 
Hamburger o o 
Hot dogs o o o o o o 
o is 2 people 
Paper and Pencil 




hot dogs 25 
Have the student create a graph using a scale. 
Interview 
t/ Show the student this graph: 
- -
- - 24 
-
-~-
Ask how many each of the other bars represents. 
t/ Ask the student to tell how many more children prefer pizza to 
burgers. 
Pizza o o o o 
Burgers o o 
o represents 5 children 
t/ Ask why a symbol in a pictograph usually represents more than 
1. 
Portfolio 
t/ Ask pairs of students to create a pictograph describing their 
classmates' favourite colours, using one symbol to represent three 
children. Ask them to include a brief description of the strategies 
used to collect their data. 
Grade Three 50 
Resources 
GCO F: Students will solve problems involving the collection, display and analysis of data. 
KSCO iv) By the end of 
grade three students will be 
expected to generate ques-
tions, develop and modify 
predictions, and implement 
plans with -respect to data 
analysis. 
By the end of grade three 
students will be expected 
to: 
•implement plans with 
respect to data analysis 
Elaboration - Instructional Strategies/Suggestions 
•When considering how to collect data, students need to consider a variety 
of issues: 
Where is a good source? 
If I am surveying, how many people do I need to contact? 
Where should I go to conduct my survey? 
Does it matter when I conduct my survey? 
If I am planning to ask questions, how should I phrase them? 
Grade Three 51 
GCO F: Students will solve problems involving the collection, display and analysis of data. 
Sample Assessment Items/Strategies 
Interview 
t/ Ask the child what source he might go to in order to find out 
which provinces are physically larger than which others. 
t/ Ask the child how many people and which people he would ask 
to determine how many quarters adults usually carry with them. 
Presentation 
t/ Have students consider how to conduct a survey to find out how 
much 1V people generally watch. They can report on all the issues 
to which they think they must attend. 
Grade Three 52 
Resources 
GCO G: Students will represent and solve problems involving uncertainty. 
KSCO i) By the end of grade 
three students will be expected 
to conduct infonnal investiga-
tions of chance and estimate 
probabilities with respect to 
games and other simple, 
everyday situations. 
By the end of grade three 
students will be expected to: 
•predict and record results 
in experiments using spin-
ners, coins, coloured cubes, 
and other simple equipment 
Elaboration- Instructional Strategies/Suggestions 
•Students should conduct a variety of experiments, recording outcomes. 
While some students might simply list &equencies of various outcomes, 
others might be able to use fractions to describe the probability of events. 
For example, the students might roll 2 dice twenty five times and count the 
number of times that the following events occur: 
CJ the sum of the numbers is 7 
CJ the difference is 2 
CJ the product is even 
They might then make comparative statements, for example, 
It is more likely that the product is even than that the difference is 2. 
Students might use spinners and predict how often certain sections will be 
spun. They can then verify the appropriateness of their predictions. They 
might even predict the likelihood that a particular combination of two 
sections will occur when the spinner is spun twice. 
Grade Three 53 
GCO G: Students will represent and solve problems involving uncertainty. 
Sample Assessment Items/Strategies 
Perfonnance 
t/ Ask the student to design a spinner so that one will probably spin 
red about 8 times in ten spins. 
t/ Have students spill 10 double sided counter and determine 
whether more reds come up than yellows (or one of the two colours) 
. They repeat the experiment 10 times and decide if it is or is not 
more likely that one colour comes up more often than the other. 
Paper and pencil 
t/ Show the student the spinner below. 
Have the student predict the number of times red will be spun out 
of 10 spins for each spinner. 
Interview 
t/ Tell the student that you have tossed a coin 25 times. Have him/ 
her predict the approximate number of heads/tails. 
t/ Ask the student to think of an event that might happen about half 
the time when you roll a die. 
Grade Three 54 
Resources 
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